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B He good affeftion you bear to 
"all kind of learning, and 
Þ - in particular to the Mathe- 
| maticks, makes me aduen= 
ture topreſert, your Lord- 
ip with this Traftate of 


the other inferiour | 
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hy Bout the year 1629, 0 our. »loarms 
Countreyman Edmund. 
Ee endics Eſquire, publiſh'd-a 
\8e} I reatile of 4rithmetick, diyi- 
1 ANG I ded into two books, the one 
FT CC". intituled Natural. Arithme-. 
1 tick, the other Artificial \4rithmetick.z and _ | 
| inzegard his; principal defigtrin that Treatiſe, 
F  EINEN A. Was 


\ 


PP rofiee, 


was to remoye the diflculties which ordina- 

; in the. praQtice. of Comme he 
"a; .by the help of -artificial, or bortow- ; 
ed. fuwbers : called. Logarithats : ; .( whole | 

proper-work i is toperforim Multiplication by | 
f ldition 3 Diviſon by Subtraftion, 8c.) | 
he did then in his faid firſt book omit divers | 
pieces of Common'or Praftical Arithmetick , | 
which for the perfe& and univerſal, under- I 
ſtanding thereof, were, neceſſary to. have, B 
beeh inlerred. Bur after the fiſt impreſii vn. | 


, -of both thoſe books was ſpent;/ our ſaid Au- | 


thor being importuned to take care of the ſe- |} 
cond Edition, he prothiſed his aſliſtance | 


therein, yet his other neceflary employments | 


not permitting; him to purſue-his ſaid purpoſe, # 
he was pleaſed"to! impart hiv thoughts con- | 
cerning the ſame unto me, together with his 
requeſt., that' would peruſe the ſaid firſt | 
Book, and ſupply it with ſuch pieces of Pra-. 
FHical ; MrGPbenerhct, which for the' reaſons a- 
forelaid were wanting In the firſt Edition. 


' Io purſuance of which requeſt, I have | 
contributed my Talent ' towards perfeQting. j 
\this Tr aCtate, upon our Avthors foundation, 
| partly in hislife time to his good Biking, and. 
_ partly fince' his deceaſe, in ſeveral Editions 
>EOMs | 


Braſs.” _ 


 tomakeit a conpleat (Store-hbuſe 0 


yo! | 
vourss: free to. Lax ar chisBook as «i Mo- 
niiment: of: our:ſaid Authors: 'worth ,-as: alſo 
7 Common 

Arithawetick, from whence-:the ingenious 


- may be furniſh with the excellencies of ithat, 


Art, inreferepce bath to commonaffairs , as 
alſo to:the practical. parts 6f : the Mathetha» 
ticks;. And in order-to thoſe ends /b have 
made' theſe following alterations and additi- 

ous, namely TOs 5 fk I 2 + 2 M1T 


Firſt, for the- ao nd benefi of ſach 
Learners, who: defire only. fo much Killin 
Arithmerick , as \ is uſeful: in. | Accompts', 
Trade, and ſuch like | ordinary 'employ- 
ments; 'the: doctrine of ' whole Numbers, 
( which in the- firſt Edition was intermingled 
with. Definitions and Rules: cotcerning/bro- 
ken Numbers, commonly called Fractions ) 
1s now entirely handled apart; and to the 
end the full knowledge of Praftical Arithme- 
tick, in whole'Numbers might more clearly 
appear, I have explained divers of the'.old 
rules in-the firſt five Chapters, and framed 
anew; the Rules of Divifier,  Redu@&ior, and 
the Golden Rule in the ſixth, ſeventh, eighth, 

4 and' 


io whole dhlabers-@s-iplataly and Rp 
- DETOTE:Al ay: entrance! be winder into 
Yea 'd parks. of -FraQions, /at- the: Gighe 


ereof lome:Learners are::ſo- diſcouraged, 
be apts make'a'iftand, and © oP cn .or02e 
IS thetesno progrels h ——_ id aca 


ly, oat ſuch young Suktloara as 
Joie tolay a good foundationfor the attain- 
1hg of-aigenerat knowledge in the Mathema- 
ticks, I have ina familiar method delivered 
the entire Dodrine of. Fraftions, both Vul- 
_ - rand Decimal, which was omitted in the 
r{t Edition; 26d have" affo-newly- framed. 
the, Extraction of the Square and Cube 
\ roots,: in a method which by experience is 
- foundto be much eafier then that commonly 
uſed heretofore, and: is\exatly ſuitable to 
the Conſtrution-or Compalition, of. Square 
and Cube numbers. pebroogy 


Laſtly, I: have added an Appendix , which * 
13s furniſhed with variety of-choice and de- 
lighttul knowledge in numbers, both Pra- 
ical and Theoretical, - In all which -per- 
formances I-have- earneſtly aimed at truth, 
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| knowſedy lge and pra Y 
yr} Mick Arithmetick, . the | uſefulneſs where- _ 
of is ſo generilly known; 'that- then willbe , © 
no need of Arguments,' to excite any. one 
' that  derfies his 'own- or the publick good; _ 
to be acquainted with ſo excctient anAtt.- '' 4 
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Where thoſe Tr of Mr. Wingte's, thae 

bave been altered and framed anew by 7ubn Kerſe I, 
are diſtinguiſhed. by this mark &F and thoſe 
$ chapters that havebeen entirely compoſed by the 
IB ſaid 7. K. may be diſcovered dy this Aſterisk * 


; 'F | 6 The Do&rine of whole anthers is containedin the firſt 
=} --25 chop titles whereof are theſe followirg. 


4 : ; ; o - 
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| Chap. Pags 
a2 (orering the Notation of Nambers—1 
Concerning Engliſh Monty, Wagons, th 


Meaſures Eno RE -C 4 
| Allditio ——————— - 3 [12 
| Sabtrattion - Ne lrg - 4 [18 
' Multiplication ———z | 
| &7 Diviſion _ _—— -G6 i132 
&7 Rednttion— ——- 
8&7 The Rule of Three direct ————— 62 
LY 87 The Rule of Three inverſe—— ——9 74 
*% 87 The double Role of Three direft —+——1079 
1% 9F The donble Rule of Three inverſe———11 36 
B T he Rule of T hree compound of five Ni Cumbere—1 2.90 
= _ The Rule of Fellowſoip —1394 
=& T he Rule of Alligation-——— _ ——14 100 
7F7 The Rule of Falſe ————————I6 


The 
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Y © _ The Contents. 
4 The DoQtir eof oy au both. vulgar andgecimal, © 
x FN A ks -S ; 4 k We 44 5 
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[ps f* Chat P.' Pa if. 


* Notation non momma 
* Redutlion mmm ag TI 0972 — —— b\r2s | 
We —CCnn Opry | —=——1139 
*y Sybtratt ———- TY EST IL OLE. —19/ 142 
* Multiplication ——— EYES ———20 148 
m | Diviſion © iriernrrmntn mmm ——2tj154£ | 
; Concerning decimal Fractions. . {nreange! 
* Notation— Ac ——_— 5 
* Reduce _——— mm ————— 
* Additi ————— ——— 24\177 
* . Subtraction— —__— ——— — ——— 25 F Bo 
* 2M eprrc aries on emmmndn hmmm xt — ———26 18 2” 
* Diviſion—————————— 27193 
In vul gar wn Fe an. FraRions, PWT. 56" 
= The Rate 'of Three direct — ——— =——2B8(205 
* The Rile.of Three inverſe —— —————29/210 
* The double Rule of Three —— ——— 30/412 
K, T he Rule of. Falſe yp meyte—_————— "33 5 


The extraQidr) of Ro06tsis contained i In the * 
| two Thi Pters next following.” | 


&7 The extraction of the Squart-ront ——=— —zal 2/292 
8&7 The extraction of the, Cutt-rot ————33 235 


The Relation of Numbers in quantity ul 
quality is contained in the two follows *© 
| ing, Chapterse 


T ht Relation ef Numbers 1 i} Deaantity —————=34 255 
T be Relation of Numbers 157 Reality where , £ 35 
k. [- 


_ of Arithmetical and Geonmaenaret proportion” 
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*. "Ee 7 Practice by Aliquor Plrtori————_ 3 


ueſtions about Tare , Tre, } 


a/uring of 'T a 
[ntere yt f Tap Tables to value An- 
 wuities, &c. at any Tate per centum from! 
4h; to. 12h, and the manner. of waking { 
thoſe: Tables —— —— : 
*. 4 Demonſtrationvf the Riule of Three - 
* A Demonſtration of | the die Rule of = 7 
bes whip— We 
* 4" Saris of | he Rule of Aligati- ) 
on; with irs uſe in the Compoſition of w_ | 
 dicines= | 
"4 Demoaſtrationnf the Rule of. Falſe -—— 9 
' ® A Collectionof ſubtle Bueſtions to exerciſe 
| «ll the party of Vulger, Arithmetick ; 4..to 


* Exchanges of Coins Weights and Meaſures- 3| 
= ” '\ Zoſe, , Gain, Barter , Factorſhip F and 4: 


2 , which alſo are added varions practical\,. 
"2 ' Reeftions, about thi men wration" of. $u:( 
ptr fiat Figeres” 4nd Solids , with the Lig 
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wade 

is the Gibjea of Grometry, 10: 
LED 4p or pumber is that of vary. 

5 38abat by which- every ”- 

ak; is mae; or that; which an. - 
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mn He * are cina week the aifv infor, | 
ich is calle Nob.” AR ONT Oe. 


ber in wed. are theſe, I one, "2 Iwo, 3; 

four, 5 five, 6fix, "Pieveny” 
© . nine, onothirg, 1 
| « _ 1V. Theſe Notesor Charaters are either fi ignif 


figures, ar a Cypher. , - 
- *Þ. __, epificank figurts. are thet firſt pine, oo. 
bY 4354, oP 6,7, 8, 9. The firſt whereof is 
8 ' moreparticularly called Ugic, or Unitie, and the reſt 
Y are ſaid to. be compoſed of Unities;fo 2 is compoſed of 
be two Unicies, -3 of three Up icies, &c, 
A V1. ; THAI er\ty clic ts which Wonah of 'it ſelf 
ir ſignifies not 


"p yet being annexed after any of oy 
reſt, it increaſet ithei valye.: Ap il appear: in the 
following Rules.' $1 mY ou 


Fl. Acichmetick hath tw0-parts— Notation. and 
Numeration. ; | 
F111. Notation teacketti how to expreſs; read, or 
declare; thefi ignification or valye e of any.number Writ». 
ten, and-alſaito wriredown aoy- number propounded, 
with propeyCharadtery, in their dye places. - 
As \TX-A number ber, age 
e places * - ny: plres'or degrees as thereare Cha- 
"degrees, of an | 

wrmber. - raters inth& number; " when di- 
EASe>. 4) $£$els figdres; whether They be inter- 
mix'd with a Cypher or -Cyphers or not, are Placed | 
together; ke-letters'in's word, without any point, | 
comma, . line,” - or ther note of ne 

on ho” al 
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| en, Or | "Aug 

: KH be oe... pl | plece of number is called the 
this Len nh ich place any figure. Ggnifieth ſo 
1 etis as re containeth unities;::{&'1n this 
r.46 NF he re 5 1i0.thefirſt; place: fignifierh 


amply five, burthe figure 6in the ſecond place fignifi- 
Eth ſix reps, '6r Xt. 
XI, The third place of a.number is. called the 


place of Huy wredes ag which. place any figure ſignifi- 
Ge many, hundreds as tbece. are unities.contain'd in 

gure ; : 'Soin this number 465, the hgure 4 in the 
hicd ce ligoifierh four hundreds; wherefore it it be. 
- Fequired to read or pronounce this number 465, you 
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bad Wore tare 1 (hall Adiiſe the Teafficr 
exercisdtherein, before he procee ol flow 
Rules, # LEED 174 ei $029 $48 
2XY; The fourth: phelige's fag is! 
place of Thouſands ;"(Yharfs""'any Timber 
"Jands under ten, thouſand ): ow "iſ 
thooſands :: the B&th place Hundred | 
 thefevenih place Viiens; "(a Million but 
- dred thouſand ;) the eighth plate tens of 
thedao plot botidreds of * fio is. | 
offinds of Mil'io ns”; 'the ” eleventh** 
thoaſinds of Millions; "the twelfth pl nh . 
"thouſands of Mitſions':: And itt thar or ery 
ccive' places to be continued infinixely fronr 
band cowards theleft,” each'foflowir'y pl:ce Bei 
times the: value of the- -Hext. receding place 
give names#d'tbem would be bothat 
anunneceſſary” rask,” thc 1} IG-DR 
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Lone, ods at iba end —_— 


i AR as Ant a, 
Chap. F = 


four thouſands, ſix hnndred eighty nine. 


XVI. From the rules aforegoing#, an eafie way may 
be colleled to read or preſs the valley of a E 
mumber propounaed , viz. Let if bere- 
quired to, read or pt@gounce thi 

1436341, fff, aiſtinguiſh by a comma, or point, 
places beginaing ar the right hand and 
5 towArds the left,. ſo will the atoreſaid num. 
ſtipguiſh'd into parts, which'may be 
called Pertods,and ſtand chus,521, 426, 341, APeriod- 
where you may note the firſt Period towards 
the right hand to conſiſt of theſe figures 341,the /ecoxd, 
of theſe 426,and the :hird of theſe 521, Secordly,read 
or pronounce'the figures in every Period as if they ſtood 
apart from the reſt,ſo will the firſt Period be pronounced 


A brief way of 
" Notation. 


F three hundred torty one, the ſecond, four hundred twen- 


ty ſix, and the third five hundred twenty one. Thirdly, 


to every Period exceptthe firſt towards the right hand, 


peculiar dexomination Or firname is to be applied, viz.the 


ſirname of the ſecond Period is Thouſands ; of the third, 


Millions , of the fourth, Thonſauds of Millions , &Cc. 
Therefore beginning to pronounce at the higheſt Period, 
which in this Example is the third,and giving every Pe- 
riod its due fraame,the ſaid number will be pronounced 
thus, Five hundred twenty one Millions , four hundred 


twenty fix thouſands, three hundred forty one. 
Note , when a number is diſtinguiſhed into Perioat + 


25 before, the higheſt Period will not alwayes com- 
pleatly conſiſt of three places, bur ſometimes of one 


 Place:,. and ſometimes of two , nevertheleſs after ſuch 


Period is pronounced as if it ſtood apart,the due ſirname 
15 to be annexed,” ſo this tumber 3204689 after it 15 
divided into Periods will ftand thus 3, 204, 689, and 
to beprononnced thus , three ill:ions, two hundred and 
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Notation of Number by Latine Letters, 


» $3 | 40 34 iF 
4 |[ilI, or thus IV. 49 [XL1X. 


of Numbers. 


| 21 |X XI. 
[ 3ZO[XXR, 


SOIL, 


vil. 


VII, or thus IL X. 


60 |L.X. 


59 UL VII. or thus LIX. 
8 LXXRXIRX, 


VIII, or chus IX, I00 7 


X.- 


200 3 


Xl. 
XII 


X VIII. or thus 11 XX 
— a thus X1X. | 600 DC or thus IHC, 
XX. + 


ROE 300, CCC. 


| 400 CCCC. 
500 D.or thus I). 


| 700 DCC.or thus IJCC, * 


" lolol*, 


1000 
2000 
3 000 
5OOO 


CI9. or thus M. 
CID. CI, 
CH CID CI), 
'FI. 


CClo9. _ 


—— 


i. 


50000. 1999: 


1 ©0000 CCCl 7. or thus C vM. 


5000001999) 
1000000, CCCCINIOIN. 


1667|CIDDCEX VILor MDCLXVIL 


CHAP. 


D+ 


CHAP. 11. 


wing Engl Honeys "Oy Meaſares, | 
Ec. | | 


He ebiies expreſſed by 8 7 Hg are kia 

Money, Weight , Meaſure, Time, and things 
"oi by the 'doz'n : of the three firlt of theſe, chere 
are infinite kinds and varieties according to the diverfi Ity | 
of the ſeveral Common'wealthr in which they are uſed, 
all which here to produce were both #ndleſs and need. 
leſs : wherefore we intend here to treat only of ſuch 
2ontys, Weights, Meaſures as are uſedin this Nation, 
being indeed only neceſſary for our preſent purpoſe 
* "IT, Theleaſt piece cf money uſed in Eng- Of Engliſh 
land is a farthing , from ——_ this follow- money. 
ng T abte is produced. 


Is Farthing { 1. Farthing. 
4. Farthings 4 Penny. 

12. Pence _— l. Shilling. 

20. Shillings 1. Pound ſterling. 


Engliſh (or ſterling) Money is ordinary written , 
with Shes after this manner, 


I. S, d. f. 
$4—13——05-—2 
OO — -—--; 
O06 —— 00— ©6-— 3 
OI —_I2—1il —_— 
O00 —00 — 07 ——2 


_ 


i | Chap. 2. Weights, Meaſures,&%c: 5 : 


The firſt Rank of che ſaid, numbers ſignifies thirty 
four pounds; thirteen ſhillings, five pence, two farthings , 
the ſecond rank expreſſech nine pounds, five ſhillings, 
ten pence, one farthing.; che third rank, bx pound, no 
W ſhillings, fix pence, three farthings, &c, 

, 111. The ſmalleſt Weight uſed in Eng- | 
land is a grain, that is , the weightof a Y7ide Szatur. 
grain of wheat well dryed and gathered . .”* pas 5a 

Y. | out of the middle of the ear, whereof 32. hey 1 
make another weight called a Penny. Hez ;. 

cl weight and 20 penny weight make an 

Y F Ounce Troy. 

d, Here obſerve, that by the Statutes 

d. quoted in the Margent, the wgight of z2, 31. £4.r. 


MY rains of wheat make a pramy weight, 7: wy '& 
" which weighr being once diſcovered by 8: worth 5 


"BF 32 ſuch grains, the faid penny, weight oe 

ith Y (being che twentieth part of afOurce T roy) is uſually 

| ſubdivided into 24 parts'only, called alſo graiys,as ap- 
pears by the enſuing Table. 


| A T able of T roy weiphts. Troy weight, A 
32 Grains of wheat, 24 Artificial Grains, ; 
24 Gratns. C1 Penny weight, 
vn 20 Penny weight. make I Onsce. 4 
I2 Oances, 1. Pound T ro), 


Troy weight is ordinarily written down with figures 
afcer this manner. 4 


lh. of pw. [JH 
T7 - o5 LH TRny 
boſs; 11 07 o6 
oÞ) _————— —2O 
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The firſt rank of the ſaid numbers expreſſeth ſeyen- 
teen/pounds, five ounces, thirteen penny weight, thir- 
teen grains, of Troy weight : the ſecond rank, no 
pounds , eleven ounces, ſeven penny. weight, ſix 
grains, and the third , no pounds , no ounces, five 
penny weight and twenty grains. 

© - Now this Troy werght ſerveth only. to 
— = weigh bread, gold, filver and EleQuaries, 
43, Li And here obſerve alfo by the way, that 
|  _ Trey wright regalateth and preſcriberh a 
Malynes iv+ form how to keep the money of England. 
P4S25% at a certain Standard for about two han- 
dred years before the conq eſt, Osbr8gbt a Saxonbeing 
then King of Znglayd cauſed an ounce Troy of filver 
_ ro bedividedinto'twenty pieces at the ſame time called 
pence ; and fo ati Onyre of (ilver at that time was worth 
no more than rwegty pence, or one ſhilling 
eight | pence, which continued at the - ſame yalue 
uncil the time of He»r5the ſixth, who (in regard of the 
inhanſing of moneys in forraign parts) valued the ſame 
at thirty pence, ſo that then there were accordingly 
thirty pieces made out of che Ounce and the old pieces 
went then for three half pence, until che time of Edward 
the fourth , who valued the ounce at forty pence, and 
then the old pieces went for two pence a piece. Afﬀter 
this Heyry the eight, valued the ounce of fierling (1]- 
ver at forty five,pence, which valne continued until 
Qneen Elizabeth; time,who valued the ſame old pence 
at three pence the piece , ſo that all three pences coined 
by the ſame Queen'weighed but a penny weight, and 
everyſix pence two penny weight ;, and ſo in l1ke man- 
ner the ſhilling and other pieces accordingly ; which 
made the ounce T roy of ſilver to be valued at fixty pence 


- > or five ſhillings as it now remains at this day without 


alteration, | 1F: 


—. 
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' ſubdivided as in the following Table, 


Pe; IEG 


ITY. The weights uſed by Apothecaries 


are derived from a pound. Troy which is uens- 


"ries weights, 


AT able of Apothecaries weights; 


tb, A pound Troy, 12, Ounces 
$ An Onnce, is equal ) 8, Drams 
3 A Dram, unto ) 3, Scruples 
5 4 Scraple, '* (20, Grains 


So that if you were to expreſs in figures 12 pounds, 
10 ounces, fivedrams , two ſcruples and 16. grains, 
alſo three pounds, five ounces, ſeven drams, one 
{cruple and twograins, the ordinary way to write them 
down is briefly thus, 


th. 5. 3s ; Me Fr. 
I2 JO———2-——I6 
_———e or ro —— 


V. Beſides Troy weight before mentioned, there is 
another kind of weight uſed in England, called Averdus 
pois weight, a pound whereof is equal unto 14, Qunces, * 
twelve ,penny weight Troy: This Aver- 0c | 
dupois weight ſerveth to weigh all kind ' 44977nes ib. pe 
of Grocery Ware, as alſo Butter, Cheeſe, 45 ; | 
Fleſh, Tallow, Wax, and every other thing which bear- 
eth the name of Garbel, and whereof iſluerh a refuſe or 
waſte. | 
V I. Averdupois weight is either greater or leſs, 

FVIr. The greater isz when one 
hundred and twelve pounds Averdu- 
pois are confidered as one'entire weight 
commonly called an hundred weight , and then uct 

EROS Hundred 


— 


Averduptis 3 
greater weight. " 


; bandred weipbr is ſubdivided firſt into four quarters, 
| andeach quarter into eight and rwenty pounds , again 


 exaR } into 16 ounces, and if you pleaſe- each ounce 
inco font quarters; But ordinarily a' pond is the leaſt 
quantity that 1s taken notice of in' Averdupois grofle 
weights, REO 6 + 


4 T able of Averdppois greater Weight, 


\ 


| 28. pounds SE quarter of 112:1b.” 
4-quariers } make an hundred weight,or 112 1b. 


'Þ $0 thar if you were to expreſs by. figures eight hun- 
+. dred, threequarters and five pounds; likewiſe, ſeven 
A | hyrdred , one quarter and ſeventeen pounds, the or- 
| * Cinary way .to writerhem down'ts briefly thus. 


| $2: inde tþ 
s $——} 45 
- Soar fit os, 


ho 
- 


VI, The leſſer Averdupois weight is, 
when a pound is the higheſt name or 1nte- 


* » doerdu- 


[16 drarns \ and if you pleaſe, each dram into four 
quarters, as by the ſubſequent Table is manifeſt, 


A T able of Averdnpois te ſer weight. 


he Quarters of a Dram 


1. Drams 
16 Dyams. ' > _< Maker. Onnce.. 
#1, Pornd, 


16+ Onnces 
: : / .. * 50 
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each pound into four quarters, 'or (if you will be more 


 ©& 0D 


57 07-0 LNG ger ,, [cach pound being ſubdivided into 


. fixteen ounces , and each ounce again into | 
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| Chap. 2, © ' Weights, Meaſures ,&c. ' © 
,"' -So thatif you were to expreſs by figures eighteen 
pounds, twelve ounces, five drams and three quarters 
_ of a drarn; likewiſe five pounds , no ounces , twelve. 
drams and one-quarter of a dram , the ordinary way to 
- write them down is briefly thus. 3 
th 5: 4. 2, vl 
184 —12— —0— 3 4 
OO ITT FS { 


1X. The meaſures uſed in England are either of 

' Capacity or length, . 
: X. The meaſures of capacity are thoſe which are pro- 
| duced from weight,and-they.are either liquid ordry, | 
X71. The liquid meaſures are thoſe, in © "2 
y which all kinde of liquid ſubſtances are mea- Liquid 
6 ſured , and they are exprefſedin the Table Meaſwres, 

following. | Py | 


&: ot: RE SE 
j ESTES ou ro, 4 
I n 


Dy Ge 


Wh os OD ond 


A T avleof liquid Meaſures. 


J, pound of wheat Þ* { le Pinte, 

Troy weight | 

2. Punt s | Ts Daart, 

, 24 Luarts | | | 1. Pottle. | 
2. Pottles > I, Gallon, | I 
FI $. Gallons. \ | 1 Firking of Ale, "3 
| | wy Sope, Herring. X 3 

9 Gallons '% & 4 I. Firking of Beer 

Q | 

| E 


IO. Gallogs and Is Firking of Sal- x 
an half mou or Eeles, EE 
2. Firkins " | I, Kilderkiy, 
2+. Kilderkins » I. Barrel, 
42. Gallons fo | 1. Tiericof wine. 
| 63, Gallons | 1, Hogſneand. * 
2+ Hog ſheads | Is Pipe or Bat. R 
2. Pips or Buts J _ Lll-Twnef win, XX, 


« £5 
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XII. "26 ok are thoſe, in hich * 
Try Mea- all kinde of dry ſubſtances are meted 


Long Mea- 


ſures. Table, following. 


| Jares. /grain, ſea-coal, falc, and the like , c co 
Table i iS this chat follows. 
A T able of Dry Aeaſures. 
3. Pixte - x. Profte, 
2. Pwmtes | ſt I, _ 
2. Duarts I, Pottle. 
2. Fottles | | | I, Galloy, 
24 Gallons Sing i fx4G 2 1To Peck. [+ 
4. Pecks : < = | I, Bu/hel land meaſure. 
Se Pecks , | = - i Io Buſbel watermeaſure, 
\'8. Buſhels on 4. 2; Quarter. 
3 4.. Daarters [ 1s Chalaer, 
be ;: Duarters 1 le Fey. 


XTIL. L.ong Meaſures are expreſt in the 


3. Barley Corns _—_ C1. Inch 
in length | 

12. In: hes | 1. Foot, 

2, Foot | T + Tard. 

3. Font 9.Incher | 1241, x. Ell, 

SE: ©<6:. Foot | OR, E 1 I. Fadome. 

5. Yards and an half” | | | 1, Pole or Perch. 
49, Poles | | [+ Furlong. 

S, Furlougs. 3. Ute. Engliſo Mile.” 


Note that 4 yard, as. «alſo an Ell is uſually ſubdivided 
into 4, quarcers, _ cach quarter into four nails, 


XIF, 


"| Chap.2. Meights, Meaſures, ic, 13 © 
ch BB - M7). Superficial of ſquare Meaſures of $62.5 
as Land are ſuch as-areexprett in the Table : fates os 
r | following. + Ib" b 0:0: ang on þ 
40. Square Poles 2 g1. Roodor quarter p 
or Perches make, of an Acre, © : 
' 4+ Rooas "1. Acre, __ 


<o thatif you would expreſs by figures theſe quanti- 
ties of land, viz, Thirty fix Acres, three Roods,rwenty 
Perches ; 'alfo feven. Acres,; no Roods, thirty. two 
perches,the ordinary way to write them down is thus, 


A, Rey Po. I 
| 7 — O32 I 
XV. A Table ef time is this that follows; Time. * 


1. Minute Þ of 1, Minnte. 

60, Minutes * 0:1 ; Hog 

24. Hogres ! | 1 Ts, Day watural 

7, Dayes 2} 1. Weth, * 

4. Weeks | 't E ' I. Montethof 28. days 

\ 13. 2oneths | | 1. Year very meer.” 

vr Day, | _y *.. 
6. Hoares, 1 $17 ye 


But in ordinary computations. of time , the whole 
year. conſiſting of 365 dayes is divided , gither - into 
twelve equall parts or monethis, each moneth then con- 
taining 20 days and ten hours; vr, elſe into twelve un- . 
equal Calendar moneths according to the antient-verſe, <; 
F Thirty 4ay hath. September, April, 7 une and Novem> | 

Wy | | 'p 7M 
February hath twenty eight alone , and each of the reſt > 
thirty one. | Note 
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Note that every, Leap-year (which happeneth once in 

4. years). containeth' 365. dayes, and in ſach year 
February containeth 29 dayes. | 

.. *.XF1. Of things accounted by the do- 

Of things . zen, a Groſle is the Integer conſiſting of 


accounted | 4 
by the de- 12+ dozen, each dozen containing again 


Xen. twelve particulars ; ſo that if you would 


_ '_ expreſs in figures, ſeven Groſſe, four Do- 
zen, and fiye particulars, alſo four dozen and eight 
particulary , chey may be briefly written thus, 


| 2M D. P. 
7 ——04——03 
O©——04-—08 
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CHAP. 11L. 
Addition of whole numbers. 


c permarrans. notation of numbers, and how thereby 


the quantiries of things are uſually expreſt, a full 


Declaration hath been made in the proceeding Chap- 
' ters, Numeratian .enſaecth , which comprehends all 


manner of operations by numbers. © 
- 71. 1nNumeration, the four primary or fandamen- 


\. tal operations (commonly called ſpecies) are theſe, Ad- 
' dition, SubcraRtion, Multiplication, and Diviſion, 


TI]. Addition is that'by which divers nombers are 


# 


added together , to ihe end that their ſum aggregate, 
or total may be diſcovered. ing 


IV. Ih 


\ 
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of whole numbers. 


. tz ; EO» F 
TY. In Addition, place the numbers given, 7 


one above another in ſuch ſort , that like 4ditiowof. | 


plac&s or degrees in each number may ſtand in pang rn 


the ſame rank: that is Units,above Units, Tens gjnation. 
above tens, Hundreds above hundreds,&c. $0 hy 
theſe numbers 12 13 and 462 being gi- - T2213 
ven toybe added togerher,you are to or- 462 
der them as you ſee in the Margent, 

F. Having thus placed the numbers , and drawn a 
line under them, adde them together, beginning with 
the Units firſt , and ſaying thus, 2 and 3. make 5 which: 
write'under che Rank of Units , then pro- 
ceed to the ſecond Rank andfay 6and 1213 

'T make 7, which write under the ſecond + 462 
Rank ( being the place of tens, ) again 4 = 
and 2 make 6, which write under the k675 
third rank. Laſtly, write down 1: being all 

that ſtands in the fourth rank, ſo the.ſum of the ſaid 
given numbers is found.to be 1.675 and the operation 
will ſtand as in the Margent, 

In like manner theſe numbers 2315, 7423, and- 
141, being given to be added together, 2315 
their ſum will be found to be 9B79,and 9423. 
the operation thereof will ſtand as you 14t - 
ſcein the Example, —g859 


V IT. When the ſam of the figures of aty of the 
ranks amounts unto ten , or any number of tens with 
-out any exceſs ,- write down a cypher under that rank, 
bur when the fam of any rank exceeds tet or any num- 
ber of tens, write down the exceſs under ſach rank, 
and for every tencontained in the ſum of any rank, re. 
fervean uniror 1 inyour minde ; and adde ach unit or 
* units to the figures of the next rank towards _ _=— 

(25M - Hang ; 
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hand, ſo the numbers 4937, 9878, and 394 being gi- ; 
. ven to be added together , the operation _ : 
'will be thus, viz beginning wich the 4937 


Jddiien 


Senominations. 


i 

3 k VN ba 2 $ —_—_— 
*7n _ rd es" 7 
OY 4 = 


rank 'of Units, I ſay 4, $ and 7 make' 9878 


: nineteen ; wherefore I write down 9, ' 394 
-the exceſs above 19, and carrying 1.in — 
mind in ſtead of the ten contained inthe 15209 


ſaid 19. 1fay 1 and 9(9 being the firſt 
figure of the ſecond rank ) make 1o which added to 7 
and 3'the other figares of the ſame rank,the whole ſum 


of them is twenty , wherefore ſerting down a Cypher 


under the line in that rank ( becauſe the exceſs:above 
the two tens is noching)'l carry 2 to the third.rank, and 
fay 2and 3 ( 3 being the firſt figure of the third rank, ) 


' make 5, which being added to 8 and 9,{the other figures 


of the ſame rank, ) the ſum of them is twenty wo, 
wherefore writing down 2 (being the excels above the 
£wo tens) under the line,in the third rank, I carry 2 1n 


mind (becauſe there were twa tens in 22 }to the fourth 


rank and fay 2 and 9 make1 1, which added co 4 makes 
15, this 15 becauſe ir is the ſum of the. laſt rank | write 
totally down under the line , on the left hand of the 
figures before ſubſcribed, ſo the ſum of the chree num+ 
bers given is found to be-152c9 as in the Example, 
V 11. When the numbers propounded 
. tobe added do expreſs things of divers 
of, ppuhers . denominations, you muſt begin with che 
Bert leaſt denomination firſt , and when the 
| ſum. of. any of 'the denominations a- 
mounts unto an Integer or Integers of the next prere 
denomination, adde ſuch integer or integers to thoſe of 
the next greater denomination on the let hand, ſo theſe 
ſeveral-ſums 24/—1 3 s:—5.d.—3 f.Alfo 12/.—o 504. 
—B84. and 5. /. —18 1—2 f. being propounded "a 
- . e 
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"Chap.3:& of whole number, 15 
be added, their ' total ſum is 42 '[—12 5 —2 4, E. 
— f. For having written chem down orderly accord- 
ing to the 2d, — of the 2d, —Chaptex,and drawn a line 

- underneath , I begin with the farthings firſt, and ſay, 
cwoffarthings and three farthings make hve farthings, ' 
thatis, one penny with a farthing over and above, 
wherefore ſetting down 1 under the dehomination 
of farthings, I carry one penny to the denomination 
of pence, then 1 ſay 2 , 8, and five pence make 14 

d, f. pence which contain one ſhilling 
*__", andtwo pence, MICIvee writ- 

. ing two under the denomination 
op 4Þ> =: ar tit likewiſe carry 1 ſhilling 

J—C=ZZ” tothe denomination of ſhillings : 
42—12—— OFT .Then adding the ſaid 1 ſhilling un. 
ro 18 ſhillings and 13 ſhillings,the'ſum will be found 
x pound and 12 ſhillings, wherefore ſetting down 12 
under the denomination of ſhillings, I carry 1 pound in 
mind unto the denomination of pounds, ſaying x pound 
in mind, together withy, 2 & 4 pounds which ſtand in the 
firſt rank of pounds make 12 pounds, wherefore ( accor- 
ding to the ſixth Rule of this chap. ) I write 2, the ex- 
ceſs above 10, underneath the ſaid firſt rank of pounds, 
and carry 1 in mind for the ſaid 10 to the ſecond rank 
of pounds, then ſaying in like manner, 1 in mind to- 
Sether with 1 and 2 which ſtand\ in the ſecond rank of 

| pounds make 4 which I write underneath the line, that 
done, I find the total of the three ſums propounded to - 0 

 be4al—12 1 —24d —1 f. > 

In like'. manner 3 th.—o5 0J—19 p. w. 15 gr. 
Allo 2 1b.—00oz.—3 p. w,—7 gr. Alſo o!b.—10 
ez.—6p.w. And 01b.—9goz,—e pw.—17 gr. being 
giv@to be added together , their ſum will be found ro 
be 71b.—1 03, —9p, w, —15. greand the work will , 
ſtand thus, | = 
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: Note, in adding together the numbers in the laſt 


(© example, it muſt be remembred char 24 graines make 


one penny weight, alſo 2o penny weight make one 
ounce, and 12 ounces make one pound Troy, as 
before declared *in the ſecond Rule of the ſecond 
Chapter. | 


my 


More Examples of this Rule are theſe following. 
| Adaition of Engliſh Monty. 
lb. E $5 - £7 FA Pi . [. So d. A 


230—17—10-—1I O—13——0F 
7 ——I2—IH—} O—17——08 
£52——05—06——0 Q—00——10 
O09 —00—08——1 O—10—03 
$06—13=—08——2 0-—15-—06 


974—10—00—3 ' 2—-179—0 
Addition of Troy weight, 
1b... oz, p:Wv. gr- 0L, Pw. gr. 


; & 23—0J7—16—13: 536—13—16 


19—10—I5—07 '208—11—10 
325—06—19—20 © 063—10-—05 
ITO —YT2 o99—CO—tz 
417—00—19—64 cn WOEGS IEEE 46: 
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| | Addition of Meaſures of length. tn : | 


$a 
%* 


yards 4 nails Ells -- ”. a 


1 I —I—} 167 —1I——+ ' 
12——@—T Og—0—qI 
S$1——2-—3* $33. | 
Hddition of Swperficial Meaſures of Land, 


Acres \Roods Per, A. BR Po - © 
1356—3—13 4340--2—17 | 
$13—1-—26 $og—3—13 PR R 
- 212—2—10 249—1—36 97 Co 
$17—05500 _ 006010 *".. 


| 13479—3=0g 996—31—36_ ( 
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| ca "Fr Me *w 
;SubtraGion of whole nymbers. ; 


PE Ars eu 
F 4 Gubcra8ion gs that by which one member: 116.taken 
out of another, to the end chat the remainder, or 
difference between the two numbers given. may be: 
known. -_ - 
. 11. The number out of which the SubtraRion is to 
be made, moſt be greater, or atleaſt equal | 
Subrrafi- with-the other. © As you may SubtraR, : 
7 Co 4347 or 9478 out of 9458, fo can you 
| + _ Zrnomina- - Dotfubtrat 9478 out of 4347. | 
| tion. II. in Subtraction rank the two given | 
Des numbers' one under the. other as jn Addi- 
tion , . with this caution , that the number placed 
. uppermoſt may: exceeed or at leaſt be equa] Uunco the | 
_ Other : So if the number 4347 be given to be ſubrra- 
ed from 9478, 1 order .cthem:as.in the Margent : | 
then proceeding to the ſubtraQion, I ſay, x 
_7.taken out of B, there remains oneqwhich 9478 
I place inthe fame rankunder the line, In- 4347 
like manner-4/bemg takenout of 7; the  ——— 
remainder is 3,which likewiſe | ferunder  - $4 31 
the linein the {next rank, again taking | 
3, from 4, t e remainder i is 1 4) | likewiſe place 
under the third.rank; Taftly ſubtraRing 4 from 9, there | 
will remain 5 which [ſubſcribe under the fourth rank, - 
ſo the whole operation being finiſhed I find}, that. if. 
- 4347 betaken out of 9478 the remainder is'51 32, or 1 
(which is the fame) the difference between the nambers 


| 9478 and 4347 55131 asinthe example, 1nlike mane.” 
+» + @ Cr; 


il-be found t@be 2750, for after 
rderivranked 1 begin at_.- 
rw) Units kd oj” 6 from 6;there — 
remains-nothing,. wherefore Lſublcribe ©, 3750 : 
then/proceeding tothe ſecond-rankk I ſay, LY 
io oc noching)-be taken from: 5; there will remain. 5 . 7 
which lalfo —_— under the line; again-1 froms, '  * 
r 7 laſtlyo from:2, there remaing, Lok Seo - 
the em in the Margent. | 4 
+ »#F.- When anyiof the figures of the number given to... 2 
be: ſabtrafted-:is- Fer than the upper figure out of 
which it is to be fpbtrated, you-muſt borrow to of the 
next rack towards 4he left hand: and adde the ſaid 1 0:10 
1 the ſaid-upper figurechen rhe figure of ſuch next rank 
1 i which is to be” fibirocted mult be eſteemed. an unite 
- greater;than it is wherefore incchis caſe, keeping one 
d in your_mind adde it'to:thenexe figure of the number 
* iven/to-beſobtrdtce, and deduRing all out of the 
hurts ;proceed in like forc ll you have finiſhed © 
the//whgle* operation: Example , let it. be+ required 3 
ro ſabtrac-374 ont of 8023, Having ranked - them © 
as before, I ſay fotr ouc of. 2.;,' that; ; eannot | be, : 
wherefore borrowihg tev of che next rank and. adding 
the ſame to the ſaid 3 jb fay-4ont 0613 ,there remains,9; 
then wricing gragder the line;; &earrying = 
Lin my mindSfay 1and 7 make$,$out 8025 
of 2 that cannot be; -but'8 our of x2(r +; $90" | 
' becauſe 16 being bor:owed; added to 2 _— 
Makes 12a) thereremains 4 ,whick} fub- 7649 . =p 
m_— under che hriesgain v in-my/mind 
2 ro/3\makes 4,4 ont of nothing , that cans» 
/ bur 4 out of 10, 4there'remains's which iliker 
wiſe ſubſcribe Gn theline; Fm I inmy wo 
352 p C2 | 


1 yo" Fi 


t 


T.H 


| temvlidier ther — d fre «roma 876496 | 
Note diligently ; Fo 'as > A ab 1045 borrowed;'r -. 
- muſt bekeptin : hinkes be added to the figure ſanding 
in the next place of the lower '\number ; and the ſum'of | 
fuch Addition muſt be ſabrraRted from-the upper place; - 
bur ifir happen that there is no figure the next place 
of the lower namber',” then tbe'1-ih mind muſt be ſub. 
trated*from the upper place, - (avinthe lat rank of the | 
. laſt Example ) Amother Examples” 'Ler it! be: required, | 
ro ſubtraT 92 from'6280z; Having placed the greator "| 
number- "uppermoſt and: the leſſer: Oy ty rh ; 
neath, 1 begin at'the place of units; and 
ſay, 2 from 1 1 cannot rake , but. bor- + 62807: | 
rowing 10 and adding it to che faiq-r il, 4 93 my 
ſay'2 from a 11,thereremains9, which '>i ———' 
T fabſcribe -under the line then I pro-. © (62709 
ceed and ay 1 in mind with 9 makes. | | 
IC, To'our of o I cannor'take, but'borrowing 10-1-fay | 
' Toout of To and there remains' whereof Hubſcribe - 
o under-the line ;* again. #- in mind/out -of $,” there 
remains 7; then becauſe there are no more. figures in 
the lower'namber I.fay o ont of 2 there remains 2;laſt- _ 
lyo our of 6 there remains 6 ; "therefore l conclude 
that 62801 exceeds'92 by 62709, 
V. If the numbers propounded have di- 
© "Babtrafios ' yers © hchtinrions? place them as before, - 
of wo and beginning. wich the leaſt denomination : 
| Sn firſt, ſubtra&che lower momber fromche | 
tions. vpper' when ic may be fubtrafted, and _ 
place the remainder underneath , bur if ie 
| appt that the lower namber cannot be taken ourof 4 
the upper, you muſt 'borrow an integer of the next 
greater: denominatiog on the lefc hand ;. which integer © 
after” it is Converted into the ſame denomination my 4 
| the - 
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theſumo you aretoſubrrat the lower 

mbe! $4 do the reliutader keeping. x-(char 

js the integer | rowed ) in r-your'roind to. be added to 
theyext place of the number given to be ſubtracted, as 
beſore:fo gol; —14 5. —104,—3 f. being ſubtracted 
from 124/.—11 5—7 4—1 f. the remainder is. 33 /. 
—16 3,84 —2 f. For beginning with the arebings, 
ſay, 3 farthings out of 1 far 


_thing- I cannot take, 'wherefore / &. 4. f. 
borrowing 1 penny '(that IS: an 124 —1 I—O07—z 
integer of the: next greater de= go—14—10—3 


nomination ) and having con- 
verted this penny into four far- 
things, I adde them to the aforeſaid 1 farthing, ſo the ; 
the fum is five farthings, - our of which ſubcraRing 
3 farthings there remains 2 farthings, which I placeun- 
derneath the denomination of farchings , then I pro- 
ceed co the next denomination, and fay, « penny which 
I borrowed and 104. make 11 4. this 11. 4. out of 7 d. 
I cannottake, wherefore borrowing 1 ſhilling or 124. 
and adding 12 d. to the ſaid 7 d.'the ſumis' 19 4d; from 
which 1 ſubtract the ſaid 11 4. ſo there remains.$ d, 
which 1 ſubſcribe under the denomination of -pence.; 
again 1 ſhilling which 1 borrowed being added to 14 5. 
makes 15-5. which I cannot, fubrraRt'our of -1 3-5. and 
therefore I borrow 4 pound or 205.:which being adged 
to the ſaid 11 s. makes 31 s, from which: ſubtracting 
15 5. there remains 16 s. which. I ſubſcribe under. the 


33—1 arr 


; denomination of ſhillings, then carrying 1-pound which 
Iborrowed to the lower place of pounds, I ſay. 1 in 
mind with © make 1 , which. taken; out of 4 there re- 


mains 3, .again 9 out of 21 cannot take ; but-g out of 


" 12(19 my borrowed and added to the ſaid 2 accord» - 


C 3 Wn 


= Grid that if A grew _—_ yon.» ores 01% 
- ——7 4—1 bub paidio partcherevf 90 644aryſs, | 
——10d4.—7}' f. there LPR AILIIE. ; 
——16+——8d. ——z fo , +#'\ © 
F C:htrafi- V 1; When many! nywbers are given-to 
IF on of mayy be ſubtracted/from'3 number. propounded, 
E #umbers  - you muſt firſt addechoſe numbers cogerber, 
I ; according co the rales of the third Chapter, 
and then che ſum foundis tobe: fubrracted : 
fromthe number-firſt propounded: Example, Ac.being 
indebted to B..in 3240'{;paid chereof ar one time 7o0'v. 
gt a ſecond pay ayment 12364. and /at'a third 305 bi the 
queſtion is how/much of. the | /,; | 
pie remained -undiſchar rgcd ? 3 24.0 'The Debi, 
Firſt,,'T /adde rogerher 'the | | 
ſeveral ſums paid; and find che 700, 9 
total to'be 224 +4, this 1 ſab- 1236 Payments.” 
-rrat from-3249 /, lotherere-- - 204 "* 
'mains: -999 /, undiſcharged as ' 2241 Total EF fiekd 
[you fee by the operation In' ' 999 "Ref unpait,” 
the Vargent.”/ 
Amnvther So of” {| 5 uy 4 
like nature, A bein 
indebted toB 1 in CE. -$oc: C—02——00 The DE. 
paid ir-part'thereof.at 3 40——f3——06 
one” payment 340.  13——1 $ — 03 Payment. 
——12 $,— 06- 4 At : 17 —16——1 x 9 : 
a fecondpayment13 /; 352—=07——07 Paid wal. = 
"18 55——34. ata 127—12+—0F ReSt ap. > 
third 171.-——- 167, 
— o4:the queſtion is how much was in arrcar ? Here 


F 


1 ape. om mbeds _. IM 7 
- 4 operation be pro mm as. beſore, it, will LN 

v4 __ | is proved by: labrradtion ink: | 

 B fobtrattion by Addition: For having added © The proof 

| B divers numbers togerber-,-if. you ſubrra&t  * Haw ; 
BD oneofthem out the ſam ,the remainder rrafton.” _— 


muſt be equal-to. all thereſt , as you may 


0. | 

[,  obſerveby the Example following, vie.fuppoſing th theſe 
- I 4 pumbers are given co beadded 

r F 952+ 236,452, 29, 217, and thac ; 236 

d. _ ſam is found io be 934 (by . 

KB the Rules of. the g d. Chap.) itis - LÞ : 
P required to prove whether the ”— | n : 4 "o 
e BE faid ſam(be true or not, . to-per- = 

BH form this | draw a line under che 277 95 


uppermoſt pamber 236, ro ſepa- 934 
rate it from the reſt, and ſeek. ©9® 
the ſum of all the numbers given, 
except that uppermo$;which ſum I find to be6gs. Then 
I ſubtra the ſaid uppermoſt number2 36 from 934(the - 
total ſum of all the numbers firſt found) and becauſe the 
. remainder 698 is the ſamewith che ſum of all the num- 
ders excluding the uppermoſt , 1 conclude that the ſum 
of all the numbers firlt found-was truly computed, 
WB In like manner is Subtraton proved by Addition, 
* I forif you adde the remainder , and the number given 


. W to be ſubtracted 

i together, the | Example, 1| Example 200 

MB fom muſt be « | HS = 4 - -* '. 
qual tothe num- Out of 9478] 24——1 3—07- | 


| ber our of which * ſubtr, _4347 0——Wz—— 
* the SubtraRtion. Reſt 5131 | 4——17-—=rr 4 
©, 2-5 » *  - Proof 94981 24——13--—07 . 

Q.4 ox T8. © 


receive 24 1.—13 —_— and jg out or. ng q 
19 —1 5 5—08 4.there muſt remain in his hands: 
41.-—17 s——114. for this. being. added to 19— 15. 

\——08 ( which was the money he. expended ) the ſum 
will be equal 0/24 L——13 *. ©7: (being the mo- 


ney par parry he was firſt charged. ) 
- More Examples we nrection are theſe that fol- 
JOW, 
Subtraion of E wh Money. 
"RIEK . d. T: [. $1 | d, be 
Rec, 3090—10—07—? 24 © OO o 
, paid 0099—14—08—3| 05. L——} 
reſt 2990—15—19—2| 18 — iy 00— I 
prof 3990—10—07—11 24——00—— 09——g 
| Subtraftion of Troy preight.” 
| lb. 02, p.w. F”: ; 0VY,  Þ.m _. Fr. 


Bought 352—10—1 3—15 | 205——13-——19 
fold” 019—11-—16—18 | 118——16——20 


reſt "" $32—10—16—21 | 86>———16 23 
proof 352—10—15—15 | 205———13——19 
S abtrattion of Averdupois Weight, ' 
K+. Þ: 0 1b. op. i 
Boxght 2.56 25 F550 
_ "ſola. "079——-3-———=26 | 00——I4— 


—— 


weſt __1 76 2—2g 24—=1 —— 1s 
ao 25633 | 25——— 
Ws | a | 


FY 4 


"I 

/ «I = "ty 
| " ch 
#8" Pe 14 


i 


, ence of their ages is 19,w at is the age 


| ſion 0nd FAIT: 
veſt. r.. Two ibn A. and'B. owe ſeveral 
We the leſſer debt being thar of A. is 3045 tc he 
difference of their debts is 104 1. what is the debt of b ? 
Anſwer, 31401. 
Queſt. 2. Two perſors A.apd B. are oof ſeveral 
the age of the elder , being that of A'is 70, the di 


ueft.. 3. What number: is that which being added 

to-168 maketh the ſum to be 205? 4uſw: 37. 

Leſt. 4. The ſem ofewo numbers is 5 17;the he leſſer 
is 40, what iS the greater > Auſw.477. 

DuerF. 5. .A certain perſon born in the year of our 
I ord 1616 defires to know ths age in; the year 1667, 
whac was bisage ? Anſw 51. 

Leſt. 6. The greater of two numbers is :30,their 
difference is 49, whar is the leſſer number ? __—_ : 


em. —_— a 
—— ——— 
—_— ———— mp_—_ 


$ c g AP. V. 
Aultipheation of Whole numbers. 


I, M Ulciplication teacheth how by two numbers gi- 
yen to find a third;which ſhall contain either of 


3 
3F | the numbers given, ſo many times as the other contains 
Wy. 


3 


| rains;3 (the che a 


. like manner if you multiply- 


in..Mu " illcation, 


fg 3 3x 
pI : v, 
|: #* I, 
EE 96 5 5 


po OSD gp CARY i '. 
239 +..4 9.4: 
x "2 I. 2 Y | 
iv (- y b] * 
)ers.Pi 48; af pa od Nc. 


the ReQangle# Soif x be given to be mul=.; ; 
CE TO tis 3 times. | 
is TY jews ) mow 5 may be called che 


eprodudtis 15,tha 
tipl icator,or 3 may. becalled 


 tubajevih x. or unity. 


= any 2 the a Sraanethy (the other given * 


number ) thrice; 'likewiſe-as 5 (one of the given num- 
bers) contains unity 5. | tifnes;, - 
ber) fiverimes.” ' 

er, e or compound, 


Ma ear conſiſt each of 
yrs ke laſt 'Example, In 
9 by 5, the Product is 45, 
this is. likewiſe ſingle (multiplication: now+the ſeveral. 
varieties of ſingle mulcipheationare-well 'expreſt in the 
Table following, uſually called Pjthagorar his T; we 


Th: Table of Maltiplication. 


 ErEENPITIDOLITY 
[4 | 6 | 8 |10j12|14\16] 18 
| 


EG Moſtiplicati AFL 
- mnal-" 'V.:Sir oO. 


Ta Ear 


I 
2” 

3] 6{9'12Ji5] 1 18] 21 | 24. 257 | 
4+\V$T13|16]20|24|28 132136 
3 

6 


. 1's 4 [30 | 26142 [481-54], 
£ 17-1 vor nermmyennte = | 
 _TJ$[16|24[{32140| 48156 164172} + 
9 | 3137] EUEIKZLAEAED 


F - 


"5 
© £: 
= : 


% __ Y » 
» 5 ; A » * 
k « r bf 
its ns —— as ww T_ { 


. F 
- = 
a a_ OT UrPY bn ad — _m— _rOE 


ſo r5'(the. produt) con- 


| LO. 5] 20. 23. 3Q.; 35 140. 4% FP. 


_- $47 


& che carryin m jy appar wh ogy ee 

. to the upper em cop cnn Table:,-gni4l I come 

 tothat ſquare whichis direQly under 9:1. "find 4 | ; 
is the PraduRt required; The particular varieties of this - 
T «bl: ought tobe learned by heart , (that is, a man 

muſt beable ro give the produt-of any Gingle: mulcipli- . 

cation. without the leaſt pauſe or lay ) before he can: 'N 
readily work compound ennlapliegridn ; _ farther ; 
appear hereafter. 

V1. Compound molciplication is, whim « 
the multiplicator 'and. multiplicand cicher . 
one. or both; confiſt.of more figures than - Lal 
one. 

F11. In compound mulciplication; when > Cn LL 
bers given do.end wich ſignificant; figures, place then 4 
as in Addition and. bao. $0'13. # being Ha uy v.# 
be multiplied by 2; place them-thus zthen 4 ©: 5: 1 
proceeding ro the maltiplication,ſay thus; 7 34 


gies 


_ two times 4 is 8 which! write under the : 2 3 
KB lineinthe rank of your mulciplying fi. ts 
'Y gure; again ſay two times .three-is-6, | - 268 b. 


- which likewiſe write under the line in the pong 3 
next rank; laſtly two times'vis 2 which being likewiſe 7! 
-written. down under the line in the next rank , the "Y 
Produ@tis diſcovered to be 268 and the work will ſtand 


0M the Margent, : 
ky FI. When = 


a 01 
WY # "H" ; . 
jg : be 4 Me" 
* "1 aL & 7:3 5 «493 » 4 
ES , % - . 
, 


Hnge0 ther aft on 

' 3696," again 1232 bat 

hy:s he the prodults 2464, hich te 
al products. after they a 


in their dueorder, (chat is, the firſt 
uaget xr in ech-produd under | 
reſpetive mulciplying figure ), 


þ* 6 -toget ether produce 283 36. 


| the produ& required : In-like manner 


cars -being given to be: multiplied by 
the Lorry is'1624$3 and the 


x23, | 
operation will and as you ſee it in" 76 a8; 


1 X;* hen the product of any of the particular; 
figares exceeds ten, place the exceſs under-the line | 
* before; andfor every ten'that jc ſo exceeds, keep one 


in mind to be added tothenext rank. 
Example, 30684 being given to be 
multiplied by 36, the work will ftand 
thus; for 6 times 4 being 241 write 
4 under the line and 'reſerve 2 , 
mind for the two tens, then I fa 


3084 
36 


18504. 
9252 


times $is 4F, unto whichif I ad Ly” 
kept -in- wind the whole. is 50, 


It 1924 . 


wherefore ſabſcribing ointhenext rank under the line, | 
(0 becauls there is no exceſs of ” above Ftens) 1 re-7 


ſerve - 


 Iwrice pry: rn eake ek the patcicular: product 4 
ariſing from che multiplying: Qre'6 is 18) 04; fo bike EP. 
ane proceeding —_ yg fgure 3, 0 3, = il 
particular prodatt arifing will be 9252+ Laſtly , che 
renal produts bein bing wit ed in due order , dates 
together ( after - the phones of the 8th; ruleof this 
Chapter) will give x11 024, which;is the total prathuct 
ariſing frony :the' mulriplication of. - 


3084 by 36 ;-and the operation will b I: 


fland as-in-theMargent;Aﬀer the fame ——— 
BY manner:if 5073:hegivento be mulri- 3043s 
B-plicd by 256, the. product will be | 25365. ; 
' found:to ber2g8688 | 10146 _ 


wall Rand as you ſee in-che Bxample. 1298688 | 

X. 'Whenthe cwo. numbers. given to be mulcipli 
Geneve orb alan ahh ha 'Cypaecr or-C 

: inbach over rwn. \y eget 
phers ; -and' when CAL | 
| bgnres is Avifhed, annex on the 
ber produced by the multi 
Cyphers with which one or- boch of. 
the numbers firſt given didend,” fo | 
will the whole give you; che rue 
yoro pdeg Enaoplngay roo 
'DE1 yen: to . Fe HY 
we. product will be found to.be W.: _ 
6465004@os, for 'omitcting the: Cy-64 $00c00 ; 


Phers as inthe laſt places r0- 4 
LD. " wards 


Wo 


_ 7 al 


s Y 1 : 647 %E 7; 4: 14k Up; Y "Bt 7 Urs id bailg 


1s ati an 

- ol. n"42d 

apo b ; 

_- »overthe ra. ay nity i 
0 | _ "© 5327 ” "_ | 
$ (which is the firſt ei 3 146887944” nid 4 
_ ceſs of rhis par 2nd Toubotpal on UM -| 
3 du ) direaly Tater the mokiplying figure 36 a1dthe i 
'-  reſtintheir order , {o- avaſt the'trucproduea: : 


* I ry - " US 
WA ann of 8 4 4i6- mers & þ 
WE TT I v. alpy I-00 
4 us 5 5 «— 
> Es Ge Bol $45 - 


: 4 | 
' 
# . 
p x 
; T 
I % ty 
x 


» 


" "'M + 
” A, -- 
+&&V\is 


o 
© 
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I - Note , that one of the 
| ſerved in Mufriplication'is 
' | cular produdts ariſing by efc 


5 


v &*2 25S bo 
—— 

be ob. 

Ty | 7 


woe 
; -excli-mmleiply 
7 | har _may be performed either” by raking'caret6/ 
* the firſt figure or Cypher bo” ic! -ariferti ir " ' ad 
4 F vnder*the*reſpeQive- multiplying figure; 
"the firſt place ariſing in thefecond : 


” 


9 = ap - ba Jy gots aoapeS Cope i Sen produdt 

sf underthefecond place of thi firſt produtt;" a 

pF place of the third particalar* &under' 

a  placeof thefirſt, &c, - ” SS ALELS. Fn 

? XII. Whena mimþer es een to be multiplyed by a 

* M number that conſiſts ot 'x or anunice inthe firſt place 

© towards the left band and a Cypher or Cyphers onthe 

? right hand of ſuch unit {fact are 10,+c0,1000;1c000, 
'&c. the mulciplication +s performed ,by annexing the 

| Cypber of Cyphers of the*mulriplicacor at the end 

4 wic onthe right hand) of the mulciplicatid fo if-f26 3 

4 be given to be multiplied by”; ©,the produtis 3260; fo 2 
by 100, the product is 32660 ; if by” 1006, the pro- 2 

dutis 326060, in like manner if 170 bemwltiplied by- 3 

110 the produ@t is 1900, if bya 100, rpooPte, 

| : | ; X111. When * 


Rd 


roof of Moltiplication i is by p 
ah next Chop: xy : 


ET  cnan.vi. E. 
"Divif on by whole numbers, 


J., Yy Wwiſic on is that by which we diſcover , how oken' 
4. one number i is contained in another , or (which; 
e) itſheweth how to divide a number pro--i 
| pounded i into 25 many <qual parts as you plealc, .. #1 
1TH. In Diviſi on there are alwayes three remarkable. TS i 
numbers which arc commonly called by theſc omen uf bs 


ber give to be divided 
jiviſor is the number'by which the dividend 
4 o be'divided, that is, it is the number which declarertt 
I. -iveo how many equal parts the divided muſt be divided. 
2 


enum 


*F, The Quotient is the number ariſing fom the divi- 
ſion, and ſhewerh one of the equal parts required : ſo if 
15 were given to be divided by;5,or into 5 equal parts, 

_thenomber ariſing, or one of the equal parts will be 3, 
for 5 is found three times in'15 + And here 15 is the 
Dividend, 5 the Diviſor , and 3. the Pnotient. 

- Y 1 Diviſion being the hardeſt leſſon in 
Arithmerick , muſt be heedfully intended Form 9 
by the Learner , for whoſe caſe I ſhalluſe *' © 

- my utmoſt endeavours to- make the way ſmooth by 
Rules and Examples, beginning with the eaſieſt firſt, 
which will be in" thar'caſe when'the Diviſor conſiſts 

of one figure only: 'for Example; Jet.it be required 

Nl todivider92 by g,, or 192 pounds into $ equal parts 
5. or ſhares: here 192 is the Dividend, $ is the Diviſor 
| and the ,Qnoriryr or one of the equal parts is ſought. - 
VII. Place crooked line ateach end of the Divi- 
dexd,, that on the left hand ſerving for the place of the 
Diviſor ,. and that on'the right for the Quotient, then 
if the Divi/er bea ſingle figare, ſubſcribe a point un- 
der the firſt figure of the” Dividend rowards the lefr 
__  hand,if fuch firit figure be either equal unto or greater 
nl, ; — 95.5h-- jt bur if _ firſt figure be leſs than the 
it Divi/o-,pot a point under the nexr place ,, 
»-:i ofthic dividend ; which. number ſo di-- N96 road | 
ſingaiſhed by the point may be called 
the Dividual : ſo in the example given in the 8) 192 ( 
'6Rule, 192 being the Divideod, and $he: 7 *? 
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| Mea multiply ee by the number. Placed in:the” 
"Pſicnt, wy. the produd, h che Di- 
vidual , Laſtly havingdrawn a Jine under the produr, 


Plans it from the Divi 0d ſubſcribe the gomaine | 


der. re Fly unlerrearh.the line: .. : 
how many. times... $) 192 [Op 
— DV $i bs found i in the Ds , TY 
-vianal'19 , the anſw - Þ ' | © DOE 
rirmes.. pores, te Laroce 2.0 © $289 {oed! 
en, maphiglying, 
| umderpced in in Prawpien ) 


{ab ta Git inch hat place to't ;remain- | 
v4 ==I05 fo the whole will beg) 


rhe, next w_ oF the OPS. 
H , TT: gr , (ts yeit,.. 


mainder *3 9%, ſo'is 32 pe - Sigh 
Mal, orptmbet wii bv the ſecond FP Ee 
| e* ork will ſtand as y ou ſee in. theexamp 


X.'A vew fividsal, bging & Es renew. wie 


e 2 To the quotient,.. 


/ 


Ca) <Q my th ei. co 4 7 EE +. 


SoOougsN 


% 
Av 


- " 2 ads hl a be es =& FINS - 
, es, KF Fans 4 - St +. NG 
D Wwe Lg » * Fees % he” 7 $62" "Bf 8 
y & % wy 4s RG 
A Fs "ES 
. ” ona 2.48 & 2 
Re p ff; 
' CRE i 
4 : n % 5 Wes Mts 
ey «1K 3+ EH, 
: -, 5 A 
g - 2 he Eh "$Ez 
% 
. y x by 
; . CEN, 
* 
k : p, WW 


, queſtior geraetnn 
Y eto cds; $237 the ewes iy wihulo; "eirtiec 
eI write  4n- quaſi then inokip inp 
| heebviſer $by-4{the igars ul 7 g),.1 + nyo 
placed 1 inthe yootte)the: 19 F .... , 
' 16-321, © which 1 ſubſcribe Seer 5 bye 246. 
the Dibidual 32,and after a line?! - 32 | ; 
is drawn underneath, I-ſubtraft; + [/ 2s Ih "Ip 
the produR 32 from the dividuul- + " > 5p ES 
2, and there aur no ronaratlers p fabſetbe ounder 
the line, ſo the whole. work beiag finiſht the quotienc 
is found robe24, & the: | Operation. fands' as yow ſee in 
| the Example; .wherefore Þ1eonclpde; if 192 potinds 


be equally divided amongſt 2 perſons the ſhare pf each 
perſon will be 24, pound, (a & 25, Pi boag 51a 


) A ſecond Example. letigben ied rodvidepas 
0: - ppg into 9-<quab'parts,, baving//dift 
c i firſt Dividual by-a yoinc (according tothe rem Aaic 
d Þ of this Chapter.) 1d how 

wg 
IE 


often che Diviſor 9 , 4s foundin-. - a9) 936 {c 

 the:-Diviaual-9 And finding it: 61,544 Þ 
* MY once contained init, Þ write x ! o 
1 inde quotient; then mu iplying - 
2 BW theDiviſor 9 by/x,the'pr does ; which 1 ſubſcribe 
_ under theDividual 9, "after this,a line being drawn un-. 4 
der the produ@ +9, 1fubtra:1 it from the Dividual 9, "43 
and.there being no reniaind , place © underneath 2 
the ſine as you Feinche; Xample 
' - Again, placing. a/point unider 3 which ſtands.in he 
next place 'of the dividend, I tranſcribe the. ſaid. ; 
 next'aſtey/the remainder ©, for © 1936. 10 
nex# dividual, chen asking how = 9 bd 
often: the diviſor g/is contained MD 
Se dividue] 3z od not find- IF _” 
Dz3 | 10g 


a_— 
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52% -rDiws offer © ; -/Book-1. 
ingic once contained therein, [ write o/in the quotient, 
. and now.decauſethe product which ought to arife from ||. 
' the, Multiplication of the dipiſor by o (the cyphet'faſt- 
placed in the quorjent:)-amounts tos , the' Dividual 3, 
*out of which that rodith ſhould have been fubrrated. 
remains the ſame  irhdut- alteration ;- wherefore after 
a point is fubſcribed under 6 the next place of: the divi- 
deyd, 1 annex 6 to theidsvidual, © + : 
3, ſo there \will þe anew divi: 9)936'(104.! 
dual , to:'wit , 36 :then dee i gut 2 
manding: how: ofterthe' diviſor oo; 


gisfoundin the digjakdl 36,;the 036 | 
- anſwer will be 4:times, wherefore/ 5 260 
I place 4 in the. quotient , and TSS, of 
- :mwltiplying the, d5vifor 9, by 4 $571 257g W | 


uit is 36, which I ſub-: - ; 
cribe/under; and ſubtract from che ideatg 6: fathe: 
nindexis ©, , thas the whole wotkbeing finiſhe , the. 
quotient is found to: 1x04, as you ſee in the example; 
Wherefore conclude if 93 6-pounds be divided equally 
amongſt 9 perfons, -the:fhare of cach will be, 704. 
pounds, Jn like manner if ad be divided by' 7 the 
quotient will be 42309.) LO T 
Tir ſubBance of diviſion 'The whole work of divides 
by what meths 7 ſos ever. riot concainedin in the following ; 
Die go, maltiplich fubduc, rramferqneſecantim, rhe 
-'-7 , 'orthas, $7 
ib Jou muſt NN wg ft , in Luatient now ; 
make: | 
\ Thin multiply, ſubrrad, 4 mew Doviduattake.: (7 5 


4 ompendiouswa of di- 'X I. When' in divifion. the 
; - diviſor conſiſts of a fingle figar : 

viding Li # ſingle figure. only, the, quotient may bewrit 
<, ren, 
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,  tendown; andallithe. operation performed in mind, 
n F. without wricing down any parc: thereof; ſo.82506'be- 
tf ing given co be halfedor divided into'two equal' parts 
| the work will be chus, The 1 9T0EL mh 4 3 Yer 
| divifer 2 is found in 8,four 7). 52595 (41253 


times; in two, once';”in 5, twice and there will;remain ; 
- | 1, which 1 being ſappoſed roftand before the Cypher , 7 
'Y makes10, Then fay 2 is found in To hve times, and '# 
' 'Jaſtof all in 6 three times; ſo that the true quotienc 
or one half of the given number 82506 is found tobe 
k In like mignner if : 2506 be got to be divided by 3 
| or into3equal parts,the work wilt be' |<... [+4 
thus, the viſeds is found in 8'twice / $25O6( CA or 
- | &therewill remain 2; which 2 being ſappoſed. to Rand , 
1 BY before (co wit, on the left hand offthe following: 2makes 
e BY, 22then Ifay; is found in 22,7 times;;/in 15,5 times,in 


ce. o ner atall, and laſtly in6, twice, ſo that the true 
5. quotient or one of'the three equal parts required is 
y Bl 27502. After the ſame manner- may. diviſion - be 


1 


f wrought by any ſingle figure, without much charge to 


the memory, . Note -herel the 4 wy. wu 
"Learner may ask what ſhall' be anlgris way = 
s F donewith the lait remainderifany _ Diviſion is ended , if 
8 happen, when the divifiou is finiſh. 9 547pep. | 
8 <4? Forafull anſwer to' this, I refer the Reader to 
 thefifch Rule of the ſeventh Chapter,” yer I' ſhall here 
"  propound an example where, the faid caſe happens, 
i viz.letit be required to divide 351 by 8,or 351 pounds 
" Y <qually amongſt 8 perſons, now if the operation be 
1 Proſecuted according” ro the * . 
Fe former rules, the quotient will MT ns 
ky | befound ro be 42, andafter the 8) 351 (43 
Dn 


Gviſjon is finiſht there will re- -4 
a D 3  mnaing, 


\ - 


7 that is, exc per mull hw 45 _——— 

- there rill be an overplus of 7: s, which muſt- be; } 
alſo divided equally among the 8 perſons; bur that can-? Y 
not be done rl the 7 pounds'bereduced into ſhillings, \ E 
_ andthen thoſe ſhillings muſt be divided-by 8 , ro-give 


Every: his due ſhare of the ſhillings contained in | & 
rhefaid 7 pounds again; if there yer remain any ſur. | 
plufage of: thilliogs; 'they malt 'be reduced .to pence, 
which ouſt alſo be divided by 8:0 give every perſon, 
bis: due ſhare of- pence, fo that- when this queſtions” 
fully anſwered cach perſons ſhare will. appear to'be. 
"42 fi>—1i7 $——64. But how the before mentioned” 
 Reduftion 15S, perforined will -be made manifeſt in the. 
ffth role of the Next > qo 1 + ; 
© \-X7{ © When the iviſor confille of 
ive þr.ws,. ro; three, or bow' many places foever,” 
"the fiſt and ca- the operation is more difficulc than the. 
 Heſr murbed [i |. former}, but deperids: upon the fare. 
| groutids, and therefore the learner being” well vert 
Mthepr -eceeding method of dividing by'atmgle Mare, 
will 'the (more readily. underfiand theſe tharfoil 
which are two 4 wheteof the firſt is the eafier, TV thy 
Hatter-more expeditious, and that-which indeed is princi-! 
pally ro be aimedac 2For an-example of che former, 
let it/be required'to divide 4112772 by 708,o0r (which: 
1 the fame) ro divide 41 127972 into p08 equal parts, 
Firſt, © Table-19,co be made ro ſhew: at firſt Gght 
any Multizle orprodutt of the Divi/or, it being caken 
rwice, 'thrice, or avy number of crimes under "ren, f0. 
having ft write wown the. viſor it _ yes, /Y 


bd noch FS + 


ke right = Ts Divi ow 
oy 


crbabrny: then tindetneath-* 
- cs car ho Ln ſubſcribe the 
, the double: thereof which is 
1416; and. place the fisare 2 * 
direRiyag ainſt the ſaid double, 
Dn _ other fide of the 
line, * _ adding 1416 (to 
wit the ouble- of the diviſor) 
| tothe diviſor it ſelf, 708 the 


\ 


- Multiples of the di clo ore J 


mis 2124 for the rriple of the Diviſor, this rriple I | 


, fabſcribe ander the donble,and mew 3 on the other ſide 
of the line cighe againſt the triple; Again adding 2124 
the triple of the 4; —_— co the diviſor 708 find 2832, 
for thequadruple of che 4iv4/or which quadruple I ſub- 
 krtbennder the triple,and pit 0g in like manner , 
Table is nifhe, whiſth readily ſhewsthe divs- 
iththe axple triples malate quintuple ſſextuple, 
Jos te. offapte, 6h got the diviſor. G 
Nov for a proof of the Na 4 Table: adding the laſt 
"+ ah thereof to wit 637% (which was found ro be 
nine'rimes the CS. to the 4ivifor 708 I find the 
tobe 7080 which (by the 'x 2th Ruſe of the fiftb chap.) 


evidently ten rimes the diviſor, wherefore Feonclude | 


that che Table is true , in regard chatthe laſt number 
thereof is derived from all the fuperiour numbers, 


"The Table of multiples: or ProduQs of the Iwifer 


_being thus prepared; 'write down the dividend onthe 


|. fight band of che aiv5/or , then diſtinguiſh by #poine | 


| ſomanyof the formoſt places of the dividend towards 
«he left hand as are either equal in valne(Þ ing con- 
Aidered apart ) to the diviſor ,. or which being greater, 

D 4 Ge 
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ſcribe a point Uder 2,there.. 2124 
p 4 melt of the form 
places which will contain 
the diviſor 70$ fois 4112 
_ the dividual, (or number 
-whereof the firſt queſtion - 
muſt be..asked) then de- | ME 
manding how often the giv; ſor -7c$ is contained in the I 
dividual 4112, the anſiver will be-found. by the Table : 
fo be five times', for looking in the Table I cannot find" 
the diridual exattly , bur I ſee that 6 times the divs/or 
is the aext greater than' the dividnal 4112, and five 
times-is the next leſſer, wherefore I write 5. in the / 
guotient and the number in the Table. which lands a- 
eainſt 5, to.wit, 3440.1 ſubſcribe under the dividaal. 
4172, then havigg drawn a- line underneath, I ſub-/ 
rra& 3540 (which. is five times the divs/or) from the | 
dividnal 41.12, and ſubſcribe the remainder 552 under- 
neath theline; thar dong, 1 put a point under the next 
place of the dividend towards the.right hand, and bes. ; 
cauſe the figure 7 ſtands inthat place, I tranſcribe 7 
next after the remainder 572 ; ſo there is' 5727 fora 
new dividaal. Be ad.” "4 
Then demanding how often the divz/or 708: is con-. 
tained inthe dividuc/ 5727 , the anſwer will' be found 
by the Table to)be 8 times, for looking in the Table 1 
find that '9 times the Smiery the next greater , but 
8 timesis the next lefler chan the 45vidug!, wherefore 
1 write $ inthe quotient, andthe number in the 7 b/c 
which'ſtands againſt 8, to wit, 5664 I ſubſcribe under, 
and ſubtract from the dividual- 5727, placing the re-. 
nainder 63 underneath the line... Again, 
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Again, Meds. ander the next place: of the #ivi-- 


| Ns \ dint, where Lfind the figure 7;a0d i wage prenraa; 


| 7 next after the remainder 63, the new dividnel: 
, " "will de 637; then d how —_ the diviſor 


| fince inthis caſe (that 'is, when a 
queſtion).the divid»e/ remains the i without akera- 

in the next, place-of 

the dividendis to be tranſcribeg after the divideal for a: 


- 708 is contain 'd inthe dividual 637,” and; nor find 


ic once contain'd therein, I write 0 in the quotient, an 
cyptier anſwers, the 


tion, the figure or cypher ſtanding i 


new dividual, ſo writing 2 nextafter 637, the new di- 


vidual is 6372, wherefore demanding howioften the di- - 
viſor 708 is contain'd in 6372, I firde by 
'contain'd i in it 9 times, wherefore writi w in the qno- 


'the' Table itis 


epand placing the number which ſtands apainſ} 9.in 
Table, to wit, 6372-under the hividaal ©2 6372, and 


ſubtraQing it- from the dividual there 'will remain, 
- Wherefore 1 conclude if 4112772 be divided by 7e8, 


or into 708 equal parts, thetrue quctiexr or one of the 


+ - equal parts required is 5809. 


Fn like manner if '20304 be divided by 188, that is 


/ into 188 equal parts, the quotient ariſing , or one-of 


thoſe equal parts will be 108, and the operation will 
ſtand as you ſee, 


Differ. | 188j | | 
S.{ 376]2. +.) 20304 (108 
1 $643 188 
BY th m8 
_ 940 189. ! 
Ds 1128 _ n | 
38.4-1316/7 —_— '% 
=] 15048 * O : 


25203 


atter ane.c ho Q1E 5 G1 fie ey plats which r0fach 
cat math” Of. ar ave the Table of Melripli- 
ey £ © earltn by naes will ior be oe 4 


neo cl ied,” 
ingu eg ain (as before) "Y ma 
. Gefopot places'sf the dividendtowards'tbe left 
r equalin value (whett they are'confi der#4- 
partheo the diviſer, or- elſe-which. ws} greater, yet 
"ig _ mpg oner af ity « thusl Mig ps ins poor! ye 
ure 3, thereby ſetting apart 563 being the feweſt © 
: the emo: ces which will 
184) $6304 ( contain the 4;v3/or fo is 56 7the 
| devidual , or number whereof 
the firſt aaezen muſt be asked. - Having thus prepar'd 
the numbers; [ demand bow often the bioifer 184 is con- - | 
rained ih the dividual 563 and fince to anſwer this que- * 
Rion andiuch like, there is a neceficy of tryal, ic will 
be requiſite ro -how this' rrysl may fitly be made : 
firſt; therefore compare the namber of pls 3/in the 
<ividal, h—_ the number of places in the d/vs 
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alien che numher of places is be 
\|þ utked bowoften the firſt or excreme figure of theydivi- 
"I . of the dividua/ towards the fame hand; ſo-bere de> 


- 'manding how. often x is conraine@in's, the anſwer cis 5" 
riches; wheteeT infer that the diviſor 184 is not con- 


. : Y i 


_ rained oftnef than 5 times in-the- divsdual 563 (for &; 
_ times 184 is manifeſtly. grearer thang 63,) bur whither® 
it be contained y times 111 ir or not},- exatnination "muſt 
be made either by multiplying ( in ſome by-placeY the 
_diviſor 184 by the ſaid 5, and cottparing” the product 
with the d;vidual 563; or ele thus, ſaying 5 times I (to 
" wit the 1 in the d5v2/or) is cofitained in F (to wit,thefirſt 
i. fgureof the 4vidaal 563) 5 tines, bur then $'(the þ 
| lowing figure of the 45v5/0r) cannot be found y times in 
' 6i(the arpttcy, figure of the dividend) and coriſequent- 
 Tythedivi/o# 184is not contained 5 times in the” divs. 
 \dnal 563, whereſore I make another tiyal to fee whe- 
ther it may be contained 4 times init or nor, ſaying 4 
times 1-48 4; which is fourd in'5, and there will remdin 
: bit then q times'$ which is 32-cannotbe bad in 16. 
(for the 1 before remaining being ſuppoſed to ftand be- 
fore 6 maketh r'6) hence 1 conclude #g4in, that the &i- 
_ vifor 184 is not contained 4 times in the divideual 563, 
 whetefore [ niake another tryal to ſee whether it may 
be contained/5" times in it or nor, ſaying 3 times Tis g, 
which is fouindin 5,"and there will remain 2, again, 3 
times $18.24, which is foutd in 26, {for the 2 before re. 
. maining being- ſappoſed ro ſtand before: the 6 in the _ 
"avidantroakes 26) and there will remain 2 : laſtly, 3 
'rrnes 41912; which is likewife found 1n-23 ( for the 2 
2H  remaininpbeing ſuppoſed to Rtandbefore the 3 in the 
dividaal makes 24) whereby I ſee that the diviſor 184 
W - it contained 3-times itt the divideal 563, wherefore 1 
RS S write 
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oo ts 


= 4 3 ” ſcribe ofdetly underneath , the 


: dividual 563, Thien having drawn-'/ 
; " oIep ek the faid product, I ſubtraR it from the 
dividual, and ſubſcribe the remainder which is 11 under © 


the line, + 7 

Again, accordirg to the wh Rule of this: Chapter, 1 
bring down © which ſtands in the nexc-place- of the 4j- 
vidend) tothe remainder 11, ſo:there is 110 for 'a new 
vidual, then demanding how often the diviſor 184 is 
inthe divideal 110, and not finding i it- ONCE con- 


 rainedinic, I writeo in the quotient, ( which is to'be 
done as often as the queſtion is anſwered by nothing ) -. 


now becauſe the product arifing from the multi plcaon 
of the div;/or by o,(the cypher laſt placed in the quotient) 
amounts r0-O; the dividual 110 out of which thar pro- 
dart ſhould be ſubtrafted , remains' the: ſame withouc 
alteracion ; whereforeafter a point is ſubſcribed under 
4 the following place of the dividend, I annex 4 to the 


laſt dividnal 110,\ſfo there will be a new dividaal,co wit. 
I 104; and here the queſtion 


write "FT in the .quotient F = © ebans according | bs -Y 
. the Sth Rule of; this Chapter. 1. 
Jens = & the! diviſor 184 by 3 
figure placed in the. he Eu 
lo the predgct.is 552, which I ſub- 


— 
» 


184 ) 56304 (306 arlargeistoknow how often 
552 , 184 is found in 1104, but to ' 
hw.  Jefſen-the tryal, becauſe che 
1104 dividual confi is of 'one place 
1104 more than is in the divs/or, it 
bes muſt be asked how often the 
; 6 | firſt fipure of the diviſor Dn 


the lefe hand is contained i in 


the two formol places: of the dividaal towards the left. - 


hand, 


Fs Hh 


CT LEES. 


di <th eras I 10cſog with 5 9, 


the ram, i 
ſaying, 9- 2 is 9, whichis found in:;y1 and there 


eas; ; bur cheng.rimey $-which i is- 72. annor 5 F 


; be found'in 20) ( 20becaufe the two remaining. 


ſuppoſed'toiffand before © in the Dividual makes 20 ) 


therefore 1 meke.crvat with'8 , ſayivg 8. times/1.is8 

which is fourd-in 11, and there will remain. 3, bur then 
$'rimes $ cannot he had in 20,(;obecauſe the 3'remain- 
ing being ſuppoſed--ro (fland: before the 6, or cypher 


makes 30) therefore 1 make tryal with 7, ſaying 7 times 


1 is 7 which is found/in:1/1 and there will remain 4 bv t 
ho 7 times 8 cannot behadin 40; therefore 1 make 
tryalwith 6, ſayings times '1.is 6, which is found in. 1F 
andithere wiltremain.5:; alſo. 6times$ is 48, which is 
found in 55 andthere will remain-2 ER S.Ct 
e 


is 24, which is found in 24,whbereby at len 
the Diviſori i$4 4s concen 6 times-in | 
3 op co-r507 = 1 6: a the otic Cog 


ent)ſo the hy isy04. 
and ſubtracted from) the divi 
o,.ſoarlaft! reonelude char the. Quotient © Ong 1 iy 
'Note, if the: figoreaſſamed. Do che Quotien! 
good-upon rryal as aforeſaid, .by two Et ree of the 
tormoſt places of the et SY it will for the moſt part 
hold throughout the Dividual; " burthis muſt be a per- 
pecual-Rule; thar whenſoever the Produ& of the'mul- 
- tipbcation-of the: Diviſor by, the figure plated d.in the 
Quotient, happens to begreater than the Dividual from 
ich it oupl t.to be fabtraRted, fuch. produt-muſt be 
ſtruck aut of che; work,and a lefler figure is to be placed 
in n the quotient. Foc 


times. 4 


<y ke berkeduker s 


doin! "under. 4, WT or Ting party 

tal, cheni becauſe the Divi du. ons of ane. plact 

$45: | 1:30] = rncys-tbap-thp iviſoe, { ork + 
47) yet 29s. - daybiins 2,Gbefirſt figure of 
Tt 5 14995 <= Abomoran 0 


| — /enofmolige hea. 

- nor hr more hs Tj Dividual 
51 whether Kwill be contgined! + ener = 
0 lt pormacry maria unibeg! ras pl 


- . 


faid: Produt, and ſabrraQrig"ic from: 'ibe Dividua! #F. 
FUSS F fabſcribe the Remainder 179 under” the 


| Again, (according. r0 \the vie Rule of this Chapter) 
4 Ibringdown-2(the next place | 
bs . 2987) 15 1142 20 { 50 of the Dividend Jr6the faid 
| Lge - Wer no foth ae 


Fw, = _ tov 
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"This latter meth of Dirifio is to be prefer'd he 


) 

E 

1 

w_ rt 
t 

p 


j- ny of the common waies of dividing by daſh ; 
of figures, where the ſteps of the Diviſion are fo con. - * | 
f figures, Ao: founded, _ 3 


% A 


peg nc Butinthe way þ i_was lained, 

* SED Mall lications-, bog yes and: Re: 
maindgrs, which belong to Own re-of the. Quotis, 
.-ent, are ſo diſtin&ly and cl expre(t, that if a er 
ror- happen, the work may be reformed. . bo 


XIV. 0 often as the Queſtion i is repeated” in. x Diana! | £ 
- -fton., ſo. many. places there muſt-be. 
How the abinker 1n- the. pe (which may- :be difco-- 


Fn % vered by che; number af; points: placed - 
ret - under the Dividend) andifo many times 
| 4. | _- is. one" and. the ſame kindeof opera- 
rion repexced, the ſob ace whereof is? contained in. 
Ihe "before mentiohed at the end of. the centh: 
IM Rule of this Chap "07 OR { 
6: When the Diviſor:conſiſts of 1 or arvunit in the 
Tac" : - .. qorgunta the left roges 
[7% 1247-and, nothing but cyphers-towards the. / 
_ 4 o of Jong by to, 7 thebeds ion is performed -by cuc- _ 
* I T6 ring. os with a line ſa many places of. 
the Dividend towardsthe righthand as the Diviſor bath _ 
3 ypbers lo. the figures. which and on the left hand of. 
ie line Pe the Quoriens,-and -thoſe cur off to the. 
right (if cheyare ſignificant hpures) areto be proceed- , 
ed with as a {arpluſage or oyerplus remaining,according - 
.tothe Note at the, end of the eleyenth Rule of this 
| ' Chapter, © $o.if 4720 1, were gi» - 
10) 47210 ( 472 vento be divided equally amongſt 
10 perſons, the thare of each. 
y60Y45j 20 c 47. woeghe! 472 pounds; alſo if the | 
47201. were to be divided e- © 
1990 J4 1-546 c 4. qual es 00 perſons , "dark. - 
ar 
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Ms 


be divided smoopſt 1000 


ded amongſtthem, afcer the Taid 20 pa 
redinro Thillingsy (according to the fif 

rt Chat ter.) Laſtly, if the' oo 4720 pounds were to 
perſons, the ſhare of each 
would be 4 pounds, and there would be a remainder of 


7 | 520 pounds to be alſo ſubdivided as aforefaid. See the - 
*Y form of the Work in the Margene. 
" x77. When the" Diviſor conſiſts of any fignificanc- 


joare or figares in the firſt or formoſt place - 

wr places towards the left we, nothing AmorberCom- 
bat a cypher dy * pc towar dstheright, ror =tly 6s 
catoff by line fo many places of the Di. ow. . 
vidend Wauth the tighr hand as the Diviſor hach' cy-- 
phers towards the right, chen divide the figures of the 
Dividend which ſtand on the left hand of the line; * 

che figures in the Diviſor which remain when che” faid 


cypher or cyphers are omiteed;, remembring afcer the 


diviſion is finiſhed, to write down next after the laſt 
remainder the places of the" Dividend which were firſt 
cut off : $o if 36732 were given to be divided by 20, 
the Quotient will be 1$36, and there will remain 1-2, 
viz, if youcat off one place' from' the Dividend 0- 
wards the right hand { becauſe the Diviſor ends with 
onecypher) and thendivide 

the reft. towir, 3673 by 2 


4 according ©o che eos 210) RA [2 2( 1836 


Rule of this Chapter) ther 

will ariſe in the Quotient i$36, and the laſt remainder 
after ſuch diviſion is finiſh will-be +», unto which if -2 
(the figure firſt cut off from'the Dividend) be annexed, 
the _—_ remainderis 12. 

In 


”- # 


E 


"I 
44" 


304 1 apil74ger 87 (24 wy band (3 be. 

+ 45 608 - :-..\ ,- cauſe the, Niviſor ends; 
LE: TIP 1 ptmprniogns LN , tn | pers +: and- 
Wn IADIG divide 7456 by... 
1261 - 304, therewill-ariſe.j ing, 

 theQuotient 24.a0d che, 


160787 > laſt remainder after fach». 
- M35 diviſion is finiſhe, will! 
dre: -vnto whichif 727 (the places firſt cut off from 
the Hividend) beannexed the total remainder or: ſur-'- 
plyſage is 160787, which is to be proceeded with as is. 
direced-in the Note at the latter end of the eleventh 
Rater of this Chapter. | | | 
. XY Ih Diviſion and Maldphcation do. interchanges- 
bly prove one another , for in Divution 
The proof of , if you multiply the Diviſor by the Quo- 
Dif. - tient, the Product will be equal to the 
'21J'0%  Dividend:Soin the Example of the 1 3th 
Rulaof. this Chaprer ; if 184 the Diviſor be multiplyed 
by 3c6 the Quotient, "the ProduQis 56304, Which is the 
ſame with the Dividend : bur when after the whole 
diviſion is finiſhed any figures remain of the laft Sub. 
traction, adde them likewiſe rothe-ProduR : ſo in the 
laſt Exuriple of-the fixteenth Rule of this Chapter, the 
Divior 304000 being multiplyed by the Quotient 24, / 
producerh: 72:960c0, unto whihrit you adde thernums | 
ber remainirg, to wit, 160787, the ſumis/ 7496787 , 
whichisthe ſame-wirh the Dividend. - Again, im Muſti+ , 
plication;if the Product be divided bytbe Multplicatot, 


_ 4 will oy you the Multjplicand; or if the || 
Pro- 
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divided By che Male nd, the Quotidre 
© you the ab tpi, the firſt” Za 
;if the ProduRt 


ple of: ur ten ac ? 


_ 114054 be” divided by 'the' Matciplicand 3084 , the 


' Quotient gives the'Multiplicaro? $6757: 
3: There is alſo of Multiplicacion'a ronmen proof arpiied 
from che Malciplicand; the Multiphcator and the Pro- 


dudt by-caſtingawa y nines, but | by that -way of proof 


ouph right afed) uf Produ@ will be affirmed'ro 


' betrue; Example, if 3462 be wuiriplied by 786, the 


erue Produdt i is 2721 og but if 'T'fay- 4953132 or 
$15313+isthe Proda@ (or many others which may'be 
 givenithe proof by nines will confirm them to be true. 
ASARYLY they are falſe;as will be evident ro-fuch 
is know the R#le; which I mention here only to ſet'a 
'teuh gpon it, Mar it" may be avoided by alt lovers of 
trut 


CHAP. VI. 
mat Redu@ion. 


'Oraſmuch as in Money, there are diverſities of 
kinds, viz, in England, Poands, Shillings, Pence , 

Ln Farthings ; alſo divers kinds of Weights, Aeaſmres, 

&c. as hath been fully declared in the ſecond Chapter, 
And becauſe ir is oftentimes required to find how many 
pieces of one kind of AZoxey are equal in value to a 

given number of another (and ſo likewiſe of pprights,, 
Meaſares, &c )it will be convenient in this place to 
ſhew how that is performed, ſince thereby the Rules of 
E.2 Mul- 
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plication and.-Ds: efor 

is either defcendingor aſcen 

1. ReduRtion deſcending iewhen: a” 
Fonere nomination being given, it isrequired co find 
ow.many of aleſſer denominat 


quired co find 
Or how many. boures 10. 365 daies #, &c. 


tind bow many of g'greater denomination, are equal:in 
valuetotbat given numberof theleffer :. As when it-is 


required to hnd how many pence are: contained: in. 500 -| 
farthings ? likewiſe how many billings in 348 pence ?, 


_ or how many dayes in $64. howres ? &C. 


V. Reduftion deſcending is performed by Afulti- 


wma de- 
cending #5 per- 
formed by Mul- 
tiphication. 


be mvktiplyed by ſuch anumber of 1n- 
regers of the lefler asare equal to' one 
of. the Integers given; the produ@ is 
the-number of Integers of the leſſer denomination -re- 
quired, 


- $0230 pounds of Engliſh money will be reduced in-_ 
ro. 4600 /oillings, for if 230 be multiplied by 20: (the _ 
number of :/lings which are equal-to 1 pound)the pro- 
duQis 4600, inlike manner 4600 oi/lings will-be re* 
duced.into'55 200'pence, for if 4600 be multiplied by 


7 A* Es ; 
Lg ard WEDSE, ) © Ph 
number of a 


ination, are £qual in value” 
rothat given.number-of. che greater-: As when it is re> - 

uire nd how many foilingeare contained in 30. 
poand:; f Likewiſe how: many,pence "in 1320 fillings? 
_ Is, RedoRtionaſcending is, when .a number of a 
leſſer denomination being -giyen, ix/is required to 


plication, for-if the ' given number of 
Inte#ers of -a greater denomination ,. 


"12 
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"250 Poundi; Jp 
| > Shilling. | 


2 
We. | 


(becauſe. bz” 
things ra ea penny) = ERS 
| if are'reduced into 2 z0800 | Wl Pine. 
farthings _ by the ope- 14708 ng 3 ee bf! 
vent: k 0 $20 a "220800, Frthings, | 


"The like method is to. be obſerved it! preights, As 
ſures,8ec, 1o 345 0nn8es Troyare- reduced "into 6900 
pet veights, 2 penny weights t04 65600 grain, . 
a by the operation Oh. you may ſee, - 


» }$4 # + of 


"245 Dawn; 
JO 60" GIM-9OG iHiv 
TEC : F oo 4 aaa tl | 
; 276 
| 135” 
6 5600 grains. 


Note, by this Rule the learner is furniſhed with skill 
to reſolve thaecaſe in Diviſion when the -* 

' Dividend is Zef+ than the Diviſor ; Zx- Compare this . 
ample, Letitbe required co divide 7 he - Moep 
pon the laff 

pounds of En money equally a- Example of the 
mongſt.8 Perſons, :here E is evident eleventh. Rude 
_ that Che Dividend 5 is leſs than the . Di- Chope che 6th 
wior 8, that is, the number a” pounds Chapter . 

| 3 is 


4 


Y ducethe7 pounds into 

|. 'dividedby$eive 17 fail n, and; rhere | 

- will et be a, remg a[nderc equally. 

 _ divided into$ parts bar eg 4 4 Mg ſt (bg; firlt; | 

, reducedinto peer which will be 3.Cen GHG: a8.- 
bys "EQ ieflt w! EI are more to every-per» . 


(0 at lalt ic.appivors that ifpouyds A po” 
ab PR at fot, ky Y "Re |; # 


gina to be _ e qui any I25 pers the by 


$ ; \ of a fartbing wa ne cmOmenc, «(and not properly wo 


be handled 1n this place) are n 
Compare theſe two - a - the faſt E xame, 


3 ple of the eleventh Rule of cheſizth Chapter, : 
4 'In ReduRon ;deſcending the. Learner may receive 
farther wy by the conn 7 ables. - 
1 OD *©'4 : 
Is of Engh Mr: 
did dove Maitumge a; a LT olef 2d 3057 | Y 
|  Pomnds » (2; = | Shillinge,” pv lot 01 


” "5" 5, . 
> A7 M19; LY a. 


+ Han Clpiitr, 
| ©. Dnarters | Pounds. 
| Pounds Onnees. . 
Onnces Drams. 


Pottels 
Darts 


_ E»gl. miles \ x 
F arlonge _ 
T. ards - 


VI.Integers 
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12.7. multi h 
_-plied by 20 + 
(becauſe 20 x; 
make one /,)_ 
produce 240. 
ſhillings, unto 
which adding 
13 Ie the.ſum 
is 253. ful» +.  Y 
 lings: again _- — Dis BD, A 
7 big fi... "WF - \ *” Vs theſe gens } 534+ 23 Ai af 1 


| "Faber I Ballin s $E joal tor2} Prr)prolacs' EE 
pence, ele r hating Jente b Vide he Fog Ys 
pence , as by the operation in the Mir 
nifeſt,” 
” . $035 ounces, 18-penny weighty, 29d 12 grains Troy 
will be reduced i into 174 96 graigse ,- 
VII. Keane aſcending is performed by Diviſion, 


3 - for if the number of Integer given, | x.,4,9 bond- 

= be divided by fach 2 number of the ge 
- fame Integer as are equal to one of #7 Diviſion, * - 
the Integers required, the Quotient is the number of 


hr YN fovght,  —__ % wo 3 
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 Inlike manner, 34368 grains Tre with = Fades et 

3, Poumdle, 11-0muge weights > elle. 
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Rion/ deſcending and aſcending + 
another, by inverting” the que- . / 
Reſt ions 


f 
7 


« 


104592. Ws oh; 3 of | 
-+5.:;In 49 h=13 n cg how many pence: Arfw. 
11923. | f, 
| 6.10 2053,—14,.—9 4.—2 f, how many far- 
Y things? Anſw. 1971590. 
| 7. In 3547, of Troy weight, how many grains? 
- -(of Gold- ſmiths weight? - Auſw. 2039040. | 
+ 8, In 300 Engliſh miles, bow'many yards? Anſwer, 
"$28000. _ _ 
oF 9, In 8 Engliſh mile, how many barley cornes length? 
= Anſve. 196080, ; 
/ 29. 1n.560 Acres, how "many Perches 2 Anfmer , | 
©; bf 89600. Hep DOORS -'F 
x11, In'225 'Acres;2 Roods, and 30 Petckes, ki 4 
many Perches? A»/w.36150,  -- | ws 
"512, In 3 056 F pence how many pounds ? Anſwer R 3 
177 l—71.-—14. | 
' 13. In 5764684 | 2s how many pounds Pn W. 
6004 1,—19 4, Fd, © 
14. 11234678 Perches, how many Acres ? duſmer,” 
1466 Acres,2 Roods, and 38 Perches. : _ 
. 15, "In 5255960 minutes. of an hour, how many . <Y 
"WF dayes ? Anfw. 565 daies and 6 houres, (or I year, ver. <4 
= | ry near.) 3 
; 16.” In 10080 Pinces ,how many Hogſheads ? Auf. 3 
= BO 4 
17, I n n 34678 grains of Apothcarie weight, how 4 
many 


> 


"advy capita Troy? Po: IS. | Ourees, : Dra , of 
Scruples, and 1 2 40S. a | WI - 
38, In 106735P FRY | 


hen 6 po I prarn5hos 0% poo bf : 
, -20:. Inzg00800"Batlty.icorns lengeh, _ = 6 
Miles ? OR 10. 
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E. RY” the Rule: of Three Direl. = | 
1. FM E: Rule of /Threevis ſo called, di wi e 

three numbers known or. given , it teacheth £0; h 


find foutth-unknown,; -itris alſo: called. the..Goiden | 

Rule for theexcellency thereof; Jaſtly, it is called the t 

| Ruleof: Proportion for:the reaſon-hereafcer declared.” MW 0 

11 The-Rule of Three. i is { eithiar: lingle or. com- iff i: 

poun nd. doors FE IN # Q 

” $11.7; lingle Rule is, _ whey three terms-0r. i p 
The Rale. nambers are propounded, anda fourth. pro- 

of Three.” . portional'umco therg'is demanded. : Wn 

©-4K, Four nambpers are ſaid to be proporcionals, when n 

the firſt containeth the ſecond; or is-eontained by. the IN fl 

ſecond in the ſame manner as the third containeth the p 

. font, or is-contained by the fourth : .- ſo:theſe 4 num-;! n 

\ bers are ſaid to be Proportionals, $, 4, 12,6, for as'8" = t 

vW ny Pens doth 0'2 contain 6 twice; and i] 4 

BY  - | = TY, therefore? 


[6s $24 
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AR # ' 


| cewil theſe hire ht cog 448. 
#4is 1p 45/6 the balf ok,; 
«HI the! eſore 4isſaiqttohaye ſuch propertionitiy : 
= | 170 bo wr tt dr fon 5 
vB #. The terms.or umdornae the Ruje. of. Thees . 2 
- hw, the threenumbers given, and the. EY 
Þ foureh ſoughr)-conbſt of two. different 7 be divers Ps 

ff denominations, wiz; two of the three (gi- brag vogotl 
ven terms have one name, and the _— in the Rule of 
given term with the term required have Three. | 
another : ſo this queſtion bgipg demand - 
- I <6, if four Students ſpend-1-9/ponnds in certain.months, 
Hl bow much / money will ſerve $8: Students for.the:ſame 
time, and at:the ſame rate of expenſe ? Here Students . 
and pounds are the two denominations of the; tems in 
\the queſtion, viz 4and $:(being;two of the terms pro- | 
I founded) havethe denominationof' Students, and.19 - 
the-other term. giveo, together with the term required, 
havethe denomination of pounds. 

V1, In the Ruleof Three, two of 'the three given 


terms imply a ſuppoſition, andthe chird moves a: que- 


"NI tion: ſoin the aforementioned.queſtion a ſuppoſirion 5 
"i ismade, that 4 Students ſpend-19 pounds, 'and\ aque- A 

"MY flion is moved with the number $. to wit;, how many : 
+ Y pounds will-8 Students ſpend # 


"F7T. In the Rule of Three , the numbers. given 

- muſt be fo ranked , that the known- = 

Y number or term upon which, the; que- her A: 

Ef flionis moved, \muſt poſſeſs the-third % . #7 terms 

F place in the Rule, alſo of the other given, . 

Þ crothar which hath the ſame denomination: with: the 
third, muſt bein the firſt-place : lallly, the orher;known 
ref which; is of the fame:denomination with the fourth 

bf erty 


& OS "ap , ; 4 "38-3 7 : VS 
ms 41 19; and 8, are tobe 


rule thus, - HEB) fs 0 
. Students. Ponndt. © 
If 4————19——— 


. Thatis ro ſay, if -4 Students ſpend r9-pounds, _ what 


will 8 Students ſpend ? And here for the better diſcern- 


ing of the term or number vpon which the queſtion is 
moved, you may obſerve, that for the wed Is 
the known number inthe: queſtion which immediately 


followeth theſe or ſuch like words , wz. How man)? 
How 'wuch ? what wil! ? How'long 7 How far ? 8, 
VIII, The Rule of Three is exther Dire or I! 


verſe. 


the Rule of fourth number ſought muſt have fuch 


Three Dive®. rroportion ito" the ſecond, as- the third 
number hath co the firſt , ſo in the afore+. 


mentioned quettion, if 4 Students ſpend 19 pounds, 


how many pounds'will 8 Students _ at the ſame 


"rate of expence ? It isevident that- the thing required 


is to find a number which may have ſuch. proportions! 


19, as$ hath to 4; thar is, a3 8 is the double of 4, 
 oughtthe fourth ndmber to be the double of 19 ; fot 
if 19 pounds be requircd to maintain 4 Students a cet- 

; tain time, as much more: muſt needs be r—_— 


» 


part itis 


IX. The Rule of Three dire& is, when the ſenſe'or | 
3 tenout of 'the queſtion'requirerh char the : 


Y 
=> Kuwa & 


Three Dire®: EE 
Fe miincenance of -g Studens- che ſame- time; ;and 

BY "herefbore in thiseaſe we may fay in a dire& Proportion, 

i #gis {0s :9 to a .QUmber which ought go be as 


How to | work the 
e the: product Ride of Three oy 

ent wil | 5 ret, the three giuew 
quent wi _SVE - mp bring [ing 's 
or fourth proporcio» unnmbers, 


Propounded,if you-multi ply 

I9dy 8, theprodut is x $2, which if you eivide' by 4, 
'Y Uequotient Willgive you 38 the fourth cermdemanded, 
8 ad thewaork wiltitand thus | —_ 
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* A fecond 'Exawpleim: y be. this if 8 yards. coſt 9g 
Pounds, how much will 3 yards coſt ? An/wer , 
3 li——7 ada | LR | 
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Fe. This queſtion deing ſtated Accor 
| __ J. [. + | 9 7, "L 
8-— g9g—3z3—(3:7: 6 
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-'$) 2713 pounds, 
"oh 


- 3 theremainaer. 
20 | 


8) 60 
Si 
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(7 hillings, 


4 the remainaer 
12 
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8.48 (6 pence, 
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_ Rule of this Chact'y * 
pter, . will ſtand © 
as here you "ſee; if 
then- multiplying ' 
(as before”) the. 
ſecond rertp 9'by | 
the thirdterm3,. 
the produdt is 27, 
which being di. 
vided by the firſt 
term 8 the quo- 
tient.is 3 pounds, - 

"and there 1s a re- 
mainder of three 
pounds which 
muſt be reduced. 
into 60 ſhillings , 
and after thoſe. 
ſhillings are divi” 


 dedby8, and the reſt of the work proſecuted accord- 
ing to the Note at the latter end .of the 11th Rule of | 
che-{ixth Chapter, atlength che entire quotient or an. 
ſwer of the queſtion is. 3 //——7 #———64. 
- A thi:d Example. If 5x ounces ef. ſilver plate be 
ſold for : 4 pounds ſterling, what is the price of x ounce |} ; 
of that plate ? Anſw. 5 5,—1 d..and ſomewhat more, 
 Theoperation is thus, After the three. known terms of . 


*. 


this quejtion are rightly. ordered , they will ſtand 
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reduced ro pounds (according to the ſeventh! Rule of 


2 Þ theo//muſtiply- ©» 3 nan n 54 2s 7 


ing! the feebed O03 P57 13 - 61! 


term I3 by the | #1 E” t 20 on fx * « Aq © 3v 
of Std: , "$53 766 Ty Shins! A 
'l be Ifo 13, (for- WEALAC of 

ciplication 03 fizt'h. , 3, 2 5050001 

dyilzimikes: 0. ont 3-4-5 

alterafion 95: +1: 4 $1) , 69: {1s Hamm 

whichd x:boing. j. nag Fh Ko Br 

divided. by. $i)! ants ht 9 ous * 

_ man-!s 97: ge þ ot 


of --operation: delivered inche aote ypon the ch 
Rale ofthe 2th ©bapcer,the entire Quorient or anſwer 
of hoqueſtidn will;at length be- found. to be 5,5.-—4-4. 
and:fomewhat more,baiche ſurpluſage being leſs chan 
"eoRechir 'is-0minted aguſeleGs_/ .,...,,. 15> 1. 

iExaople g. What muſt be paid.co.n labourer. for his 
wages ſog;27 weeks at 0 rate of +6. for x week ? 4s- 


B /ver, gl. —8s. «1 


>  Aﬀter, the 3 given "rexms. are ' rightly placed in he 


Rale, they will (tand- Od 

as you ſee in the Ex- wk Shil. Weeks 
ample; rhen multi- 24 ———27 
plyin the third term 4 
27 by the ſecond — ——— 
term 4, the produt 108 
15108, which 1 ſhould 


Gvide by the firſt rerm 1, butin regard Diviſion by x 
makes no alteration. the Quotient is alſo 108, ſo-rthac 
the fourth term ſought is 1c8 ſhillings, Wh <h being 


F 2 the ' 


—— i 
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+5 ſeventh Chapter, ) give $4-——b1,foraderes ; 
ſwer. of the queſtion, <4 qavzd ali 
XI. inthe Rule of Three, if after. the: rt 
7M ſtated” gcc ding, co the Rake 
. T prepare the of this Chapter, any of the 3 ginm 
2 ter ms of theRule . terms bea” con} »/ tera £0 i 
| A _ _ of Uiversdenom ations,” #5 pounds 
. pomndedef diver ſhillings, andpence, or:Weeks, diy 
denominations. hour S, &c, ſuch compo term, | 
firſt be reduced into the loweſtrofthpk 
denominations"(by the ſixth Rule of the ſeventh: Gls 
prer) to the end that the three given terms:may be three 
ſingle numbers, alſo of theſe rhree ſingle nutmbersche 
firlt and third muſt alwaics be of one and the fame patti 
Jar denominati6#, Yor"if)ir happen: that they iexprel 
yn th of different rfatnes, fuck ea tp nd 
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bY bionh a hp hes 
ved the reftt6f od Ber 
t>-the! tenth Rule of this Cha __ fn wh! 
will 48 Ounces, 17 penny Wel , and320.\graiy "0 
<flver plate LT rar 3%, of 26 1.--#& hl 
the ounce ? dnper, 73. l.— —90-=-yeid, 0 
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"| " This queſtion, being Nated according to the ſeventh 
wi, | Rule of this Chapter, will ſtand in'the Rule as-you-ſee 
- inthe Example, to wit, if 1. ounce coſt 5 5, —6 4. 
mac will 48'9s ——17 p, w,—20gr. coſt? Here be- 
cauſe the third term is compounded. of divers denomi- 
nations,” it muſt be reduced Into the loweſt of thoſe de- 
ftominations, to wit, grains, ſo by ihe ſixth Rule of the 
ſeyenth Chapter there will be found 23468 grains for 
'the:;third frerm ; Tkewiſe', becauſe the ſecond term 
5.5, —6 4. is a compound term, -whoſe loweſt name 
'pence,it muſt he reduced into pence (by the aforeſaid 
iy ule) ſo there will 'be found 65.pence for the ſecond 
Y fer ; moreover, becauſe the firſt term hath the name 
ounce, and the third term : the name grain, the firſt 
term I ounce muſt be converted into 480 grains (which 
FI | are 


- are equal to 1 ounce) then will the three terms or fin, 
9 4 > Be pumbersſiand in tha 
&. pre... , __rale,achere you lee,vigh © 
480——66——13468 ., if 480 grains caſt #7 
will 234.58 grains coſt'?; Now proceeding according tl | 
thecench Rule of this Chapter, there will ariſe in te 
quotient 3226 pence, beſides a-remainder of 408 pence, 
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which beiog redaced.co farthings, and thoſe divided by , 

" the firſt term 480, the quotient will be 3 farthings, 6 
char the entire quotient 15-3226 pence, 3 farchings,and 
ſomewhat more (but the parts of a farthing being of ng. 
moment, may be negle&ed, ) Laſtly, the faid 3226 
pence being reduced according to the ſeventh Rule of 

_ the ſeventh Chapter,give 13 {—8 ,——10 4—3þ 
fo that x37. 8 ,,——10 4, -—3 f. and ſome 
what more, will be the Anſwer of the Queſtion. _ 
X 11, For the grogt of the Niret Rule of I bree| 

| multiply the fourth term by. che firſt; 
The proof of which done, if that product be equalt: 
= _ Fe : the produd of the ſecond Fern Ig 
" = ed by thethird, chework is righe, orher- 
wiſe it is erroneous : fo in the firſt Example, , 38 the 
fourth term, being multiplyed by the firſt term 4.,, the 
produt&is 152, whichis alſo the produ@ of 1g multh. 
plied by 8. - But if it happen that after che fourth term, 
or anſwer of rhe queſtion is found in the” ſame denomi. 
nation with the ſecond term, there is yet a remainder, 
ſach remainder muſt be added ro the produR of the firſt: 
rerm, multiplyzd by ach fourth.cerm, and then the 
ſam muſt be equal to the produQ of the ſecond and third 
AY terms ; (che ſecond rerm conſiſting of the ſame dens. 
| _  minationwith the fourth) fo in the laſt Example the 
| 75H .- foarthterm is 3226, ' and there happens to be a rene 
HEM : 4 


DS oe * Wh 
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by | | dot 0d which * "being _ ” © produR of the 
ty ; b tiplication of the ſaid 3226 by the firſt term- 480 ,- 
"SY gives 1548888, which is the ſame with the product of 
off: : Ne ohirg term 23468 mnlciplyed by the ſecond term 66 
'W: b- $will appear by the work. * 
uf. = X17 11. Whenthe firſt of the three given numbers 
EF inthe Ryleof Three DireR, is 1 

1 or unite, the queſtion may often- 


4 compendious opera- 
| oy h 
imes be anſwered more ſpeedily — bk = # 


= than by the Rule of Three , even fir# term it 1 or unite 
' by thoſe who have bart lictle «kill in 
Arichmerick, as will partly appear by the following Ex- 
amples, viz. 
1. At17 s.——9 4. the yard , what will $4 yards 
Pp colt ? Anſwer, 74 1 —11 ys. For Treaſon ſheweth cha © 
ES: $4 yards muſt ( atthe ſaid rate ) coſt 84 Angels, 84 I 
-B Crowns, 84 half.crowns , and 84 three-pences, all 3 
by which being computed and added NEON , will give ., ,* 
Fa the full value of 84 yrs (viz ) - 


{5 | l. f OT © #7 
84 Angels make -— ——42—00— OO | 
84 Crowns CEENCILIED —21-—O00— O00 
$4 Half crowns — —— —— 0 10 Co 
8, Three pences —— A C— _ 


Summe 74——11— GO 


2. Atthe rate 0f 9s, the Buſhel of wheat, what 
will 51 Quarcers 2mount unto? Anſwer, 183 1, - — 
12.704. 
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; Ir is evident that the price of 1 Quarter {which © 
' <onliſts of 8 Buſhels) will be 8 Angels wanting 8 ſhil- 


F 4 &+ lings, 


NEE] 
ny, =, Ear” 


E | ings; chirefore- | 7/17 11Þet 6 lol 
i Fake Angels, to wit —————06- al 
= — rim iommmmmnmnmmumm rpm Gn : 8 is, | 


_ 141 _ (Ty 
: Therithe value of 5 i Quatcers at the rare of 3 /) ile !, 
v od. the Qpateer may. be found in manner following; 
VIKg.- HR TEf ts 348; 
VL \51—0©6—00 


remains ; the price of Quirter- 


< 5's cam. © | 


FT times'3'/, of 5; times 51 [18 5 (—06—=60. 

 (51—@6—09. 

51 Angels maike————— ——.25-— 10—C0 
$1 \h1 llings doubled nike——— j—o-=eQ, 1 
/ 


the price of 51 Quarters ———-—— TY 268. 

3. 'Whartis a Cheſt of Sugar worth , that 'weigheth 
Tare ts that wherein any thing NEAt weight (the Tare deing 
i put, as a bag for Pepper» ſubrraRted)'9 CE. 7 9 71h 
= « cheſs for Sugar, | © acthe rate of 6./ 3 1-4Y 
8 L for I 4. Anſwer, 4.8 l. 3 fo 6 0d, 2 2f. ; 


© as ho 


| l. s, d. M'; 
2.timcs 6 pourds tithe. 42>——o00—c0 
'7 times 3 ſhillings ——— 1——01—-0 ||. 
7 roats * erm _—_— -—_— Y 2—04 - 
The half of 6 1.—3 f—4 d. oy | 


2 qn. is —_ 


3Z——01—08 


The half of 3 —-'s. 8 
for 1 qu. is kay We AY 
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56 Þ after appear in the ſecond Chapter-vf the Appendix'z 


: and may be tound our by the preceeding Rules: 'byr 
8, i the operations are purpoſely omitted , and left as an 
|Y exerciſe for the Learner, ' 


vl Prrftins for praftice of: the Rule of Three direft, 


ol - 1, If 17 yardsof Cloth coſt 197 —26,——64. 
0, what will 3 5 yards coft at that: rate ? 4Ayſmer , 39 1,— 
"P 3 7 5,——6 d. : 

0 2, If 35 yards coſt 39/——7 .—64. how many 


bY yards rbay be bought at that rate for i 9/.—2 $.—6 d P:. 


Sl 4nby 17 yards, 
b 3. If 35 yards coſt 39 1,——7 s.——6 d, what are 
d.| :7 yards worth ax that rate ?. An/w. 19 /—2 5,—6 
| 4. If 17 yards be ſold for 19 /.——2 5,——6 #. how 
' many yards will 39 ,——5 5.——6 4. buy at that fate? 
Anſw. 35 yards. NE 1 oh lay 
5. What muſt ! pay for the carriage of 17 hundred 
weight, 3 quarters, and 1 i pounds Averdapois , at the 
rate of 7 ſhillings the hundred weight ?  Anſw.6 l— 
41, ——I1 a, —1I farth. | 4: | ; iP ? 
6. 16/.-—q4;—— 11 4,—: f. be paid for the 
carriage of -1 7 hundred weight , . 3 quarcers and 1 
| pounds, what was paid*for che carriage of 1 pound 
weight ? Ayſw. 3 farcthings, | | 
| 7. What muſt Ipay for 39 qunces, 7. penny weight”, 
. and 18 grains of whice plate at the rate of 5 s..and 5 ds 
the ounce? Anſy. 10 /.——13 5,—4 4, and three quar- 
ters of a farthing, | : Bt. 
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NY vhdcrfiood wichour ſome kill fn fraRtions, ' as will hete< 


= Þ zhdrherotore Ffhall conclude this Cha prer-with'thefol-, - | 
lowing Queſtions, whoſe Anſwers are annexed to them,” 
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3 i Y Whac muſt $2 Go 64) pate «TEN $i 

je x hog 3$.—8 di 1s afſefſed at 41 [/ — 6 #2 7 YN To ; 
Aufw. 2.5.-———6 &. -3f.'4 Ml. 
-...9. 'Whatwill the Intereſt of 8-61 OP I 62 3 
"Amount unto for t year at the rate of 6 /.for 100 1. for Þ 
the a ime f ms $24. ——-T2 ron 4. 


CHAP. I X. 
of 2h Rule of a 


- HE Ruleof Three laverſe is when the pond 
| term required oughs ro proceed from the {& 
cond term, according to the ſame rate or proportion. 
\F that the ficſt Sore from the third , fo this queſtion 
Bn being pro ounded, if 8 horſes, will be maintained 12. 
|. dayeswitha certain quantity of' Provender, bow mx 
|. nydayeswill. the ſame quantity maintain i6 horſes? 
E Here as 8 is half 16, fo ought the fourth cerm required 
to behalf ;2 , for if certain buſhels of Provender ſerve 
F- $ horſes 12 dayes, 16 horſes will eat up as much pro. 
oh vender iti half hes time; and therefore you cannot 
'$ ſay here in a direct proportion ( as before in the Rule 
| of Three diret) as8t0 16; 
«borſes dayes © herſes ſo is.12 to another "number 
12——16 which ought co be in that cale 
as great again as 12,, but-con- 
trariwiſe by an inverted Proportion, beginning with the 
. faſt cerm firſt, 'as 16 is to 8, fois 12 to.another number. 
which ought to be in this caſe half 12. And by * on 
_ obſer= 


gf 
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dns we 
'Y 
K+ 


$57 
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backwards, it ouphr co be reſo! 


of Three, which here follower 
11. .1n the [nverſe Rule, of; 1 
' given terms are rightly placedin.t 
© teduced{if there be need) acc 
' - t9.the glevench rule/of the eighth. 
h  - pulciply the firſt cerm by the ſecond, or 
-Y (which,js the fame) the ſecond term. by, . ': 
the firſt, and chen divide the prode by the thicd rerm, | 
nM fothe quotient will give you the fourth term requiged, =» | 
| anſwer of the queſtion ; chus 1n. the. queſtion. pre- 
.  miſcdin chelaſt rule, if you multiply 1 2 by 8, the pro- 
i dutis 96, which if you divide by 16;the quotient gives 
4 youG the fourth cerm required, as by the ſubſequent 
_* operation is manifeſt. 
; "2 
- horſes aayes horſes © dayes..”, 
8——12—— — 16—--—(6 
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* 16) 96 (6 
00 
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_ 'tenour of the Rik TOA l ol : 

Inverſe.” whether more be, tel hired of Nh | 
Wy elf eg: "Rr , whether the number. {6b he 
uſt b Seller, or lels chav t! the ſceord'rert'? ſecondly, | 
ming the firſt and thirt | terms a5 NeRtfenies 6 re” 
eſecond, th Wl be a general ryle, namely, i 
eh fore is aired: E leffer extteme'ls the Divi- 
or; but whenleſ is” By ited the 'greater, extreme iy. 
the'Diviſon,s laſtly, viſor being found our, ir will 
be NN ale Gag be dire ' or inverſe | Wy 3 
when the Diviſor is the firſt tern it js x tile dire; but: 
when the diviſor is the tk Hy term, B is inverſe ; 
Another Exatnple of the rule averſe maybe this; it. 
12/mowers'do mow certain Acres in 4 ales, in. what” 
cice will 2 3 mowers petforns the ſame work : ? Anſwer, ; 


FE, © > diys,2 hours 
4D. {Ms a ark 
"CTY ' _ © more. Here: 
# "the 3 known 
% terms bein 
23) 424 he ab oy rightly Slaced 
__ | | in the rule, 
6 © will ſtand as. 
: gp yon ey in " 
—mnnmnm—_— XaMplie ; and 
23) 48 (2 hotre. Fido @ ie is evi. 
. — AF / dent that 323 
/.2 men will re- 


quire leſs time than 12: men to finiſh the ſame work, 
therefore 


© WF xl wei fue mgra, 24 

by | Jorg and beckuſptbe bar a how tha 

4 7 es zcfivh/is:co be-wroupght: by the: ru ch 

. where reiinul;iplying the firſtters 12: by: 7 Morſe 
' refmp, rheprodutt is 4B, which deinpdlivided by the 

4ſt pernlgs prunes yo5m days, and. chere-is' n 
remainder of'z days; :whic reduced: co thoury, 

 andetioſegividedbya3, he wenawinihen hours, 
-mndthere'is yevnremunder'ot. ' 2 boars: 10"be-fabdici- 
. dedinto 25 parts ef neg vn. z: ſo that the fourth term 

6 ovianſdrr Gf nn CAO z hours, ard. 
S hkackwre.-! 07 !e0ps 5d um enDE 503 (190, 540 

 Agaiti;Gkerhis/ fora ind Example; If-Þ lend'imy 

friedd 3g pounds gy daies;:(the year 
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abode the may pero Ginequiro he pro 
datof 8 nd12, Buri t afcer the 
fourth term(or bearer of oe uct end nc 


;produ.of rhe third :term:maſti as by 
and then the ſum muſt be cp the product 'of by 
fieſtand ſecond rerms :( ſoch; ſecond-term| being of 
ame particular denomination: with che:4que;b ) ſo in 
.the laſt, Example, the fourth term is Ag co opng 
there j JS #4 er: /of 400 after the! divif 

-finiſht.; zhi:400-being «ded: co the produft of ah 


cerm. 28. gives 1424co , which is equal to the pro- 
dud of the firſt. term 356 prop ghan i; he ſecond 
term 400 dayes; / 
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£T he double Golden Rule DiredF, performed 
by two ſingle Rules. "v7 


iT B B Compound Golden Rule is; oidan more 
<an-chree cerms are /propoanded." la ſoars 

*, 71. Under the Compound Golden Rule'is:compre- 
hended the double Golden Rule, and divers Kuley of | 
plural proportion. 
Vow beware —_— rule is, ; when tw rerms 
| propoun a (ixth-propertio 1299-10. 4po; 
Hoang). tar onrmema Fn :a$ in'this que. The Youblr Gol- 
Rion ;* If 4 Students ſpend 19 pounds dew Rule. 
in3 monerhs, how much will ſerve 8 * 

 tndents 9 moneths2 Orxhis; 'if. 9 buſhels of | pac 
der ſerve $-horſes'12 days, how many days will 24 by- 
ſhels aſt 16 horſes ? >" 

-1F. The five terms given inthis Rule conſiſt of two 
parts, viz,A ſuppoſition expreſſed in * 
the three firſt terms, and a demand 2h parts into 
propounded in the two laſt: So in the __ odoplcr 
- firſt Example of che laſtRule, this clauſe. ,,, 3;6ribured. 
(if 4 Students ſpend r9 pounds i in three 
© monetbs) is the ſuppoſicion, and this ( how much well 
ferve$ Students 9 moneths) is the demand : hkewiſe 
in the other example of che ſame rule, this clauſe ( if 9 
' buſhel&of provender (erye$ horſes 1 2 days) is the ſup- 
| Fact) and this (how long or how many days will 24 
ſhels laſt 36 borſes) is the demand propounded. 4 
V. Here 


\ The double Rule of . 


I. Here for ranking. the cerms We, in thr. ; 
* due order, firſt oblerve amongſt the 
| he rig ht order- terms of uppoſi tion, which - of them Bt. 
ing of the terms. hath the ſame denomination with the s 
term tequited, thenreſerving chat cerm N- 
for the ſecond place, write the other two terms of ſup- 
| polition one above anviherin the firſt place, and laſtly 
- the terms of demand  hkewile one above: another |[- 
in the third place of 'the rule;*in ſuch orc that the up- i 
-, -Permoſt may have the ſame }denominacipn with the up- I} 
permoſt of thoſe in the fitft-place ;; Examplejif 4 Stu- } 
. dents ſpend-tg pounds in three moneths; how:much wiff |} - 
8 ſerve $Studetits 9 moneths 2 Here the three: terchs of - 
; _ ſuppoſition are 4,19, and 3 , and of thele.rerms ig |} - 
barb the ſame denomination with che! term cake FF: 
viz, of pounds for youqeet@inquirethow-much: money bc 
Jexequilicefor the maintenance of $ Students'g months F: 
ns 119 forthe -ſecond place, I write iN - 
4, and! 3'one above anocherithus.; then Þ| - 
Fi Pages alifhe.upon-the-right hand of F 
Fi, 2 I: wreet 19/-in; the ſecond: place; £] 

this done, the wt will ſtand as «inthe »MargeacY 
|  flrtag 1 Laſt of iall; the terms of demand heing F- 
4 "s 8:ahdlgy: and 8 having the denomination © * 
| a#q 2 ob Students: 1: place ic! to che-ſanie line 
with 4 aft, -and wirixe 9 under-it ;/ialbthis/pertorny 
ite \terms in-this Rene War Gps: as vr 
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Now king acicly the vert term of i ff MY ; 
as a common number, I form. the firſt Rule of T hree 
| accordi ro the ſeventh rule, ſaying * 

; cone netghe (to wit;8-E-) | 
" 138.miles 48 ſhillings, what will the car-- 


oY riage of the: weight; 3 miles coſt ; Pb 


Here it FE An cern that the ſewer miles any 
weight is carried, the le will pay for "the. carri- 
age of that weight, al were? + rth number ſovghc 
© by the ſaid rale of three muſt he lefs- than the Rod , 
number 48 : And foraſmuch as by the third rule of the . 


" ninth Chapter, when leſs is required, 'Srearer ex- fl 
treme (whether ithe the firſt or third number )-maſt be - | 

__ "theDiviſor, therefore the firſt number. 128 is the Di- 

| = vifor,andconfequently tl the rule of three above propoun- 
* dedisaruledire&, wherefore finding out the fourth 

number by the tefith rule of the eighth Chapter, co be 

a, ſhillings ,. ] proceed to the ſecond proportion, and 
ay: 

II, If the carringe of C. (32 miles) coſt 12 ſhillivgs, 

How much muſt 1: give to-bave 4 Gearried the 
far diſtance ? * 

' And here likewiſe findirg a. fourth number ro be | 
looked for in a dire proportian, 1 diſcover that fourth - 
by the faid repth ruſe M the cighth Chapter, tO be 6 = þ 
which. 
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The Double Golden Rule Inverſe, performed 
by .tmo ſingle Anles,, : 


T H E Double Golden Rule Inverſeis, when one of 
JL. - the ſinglerules looks for a fourth" term FF 
 .The donble Gol- .jn/ an inverted proportion : As in the. 
- den Rule 18- 1:ſtExaraple prapoundedin the fifth rule: 
for: + of the lait Chapter. For if you rank. 
the terms of that queſtiong according to the ſaid fifth. 
rule, thys 33. 5 Pdf | | 


C: 12———16 
| F-;+ x | 5 
&y L And then work by two ſingle rules of Three, formed - l 


according to the ſeventh rule of the laſt Chapter, you. 
ſhall find by the third rule of the ninth Chapter, that . 


Dd the firſt of the ſaid cwo rules of Three will be inverſe, 


and che latter dire& for ſaying firſt, if 8 horſes be 
maintained 12 daies (by 9 buſhels of *provender ) how , 
many daies will 16 horſes be kept by ſo- much proven. | 
der? Here the anſwer 6 daies, wil be found out by the: 
rule of three Inverſe : Secondly, faying,.if 9 buſhels of 
provender be eaten up {by 16 horſein 6 daies,in, how 
many daies will 2 4 buſhels be ſpent: 'here the anſwer | 
16 daies will be found our by the ruſe of Three direct. © 
- Burif you order the giver terms of the ſame que- * 
ſion, thus, - Oo ED Ep 7 
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_ 'Andthen wot by gyro 6 e rulgs of Three, formed 
according to the ſeventh Ryle of the laſt Chapter;you 
ſhall find by the third rule of the ninth Chapter, that 
the firſt of the aid two ryles of Three will be dire&, 


- andthe lattcr inverſe, for ſaying firſt , If 9 buſhels of 


provender. will laſt 1 2 daies (to maintain 8'horſes) bow 


_ many dayes will 2 4 buſhels ſerve the ſame number of 
horſes, The anſwer 32 daies will be found 'out by the 


rule of Three dire& ; Secondly, ſaying, If 8 borſes will 
be maintained 32 daies  ( by 24 buſhels of provender ) 
how.long will 16 horſgs be kept by the fame quantity of 
provender ? Here the anſwer 16 diies will be found- 
out'by the rule of Three direkt. 
Wherefore, whenſogyer a queſtion belonging tothe 
vere into two ſingle rules of 
Three (according to the preceeding rules) if one of 
them happens to be a rule inverſe , that double rule is 


; called the donble Rule Inyerſe. 
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. _ Again, | the Reſolution of the fame Queſtion, being 
ranked-after the laſt manner, 5; this.:. 
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\. Fothatat laſt I ay, If 9 buſhels of provender \erve -_ + 
{ horſes 12 daies, 24 buſhels will laſt '16 horſes 16 
yes, which4s the reſolution et the Queſtion propoun- 
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The Golden Rule compound of frue | 


+ ; 24 E. Golden rule compound of five num 
_ + - Þ bersis, when the" terms being ranked, as 
+. Hefore, in ſtead of che'double terms we ule their pro- 
duds, and then procged to find the term, required by 
one fingle Rule of Thre., 
11. Here when the Queſtion propounded ought to be 
\ ,  perfgrmed by thedoublerule dire, 
The Golden Rule multiplying the terms ofthe firſt place, 
| + em 0 rhe o | ertakertheirprodud 
| Fermed by one (us or the firſt term, the middle number 'Y*. 
gle Rule dire, for the ſecong,, and the product of the 
| ; two laſt terms for the third term ; this" 
done, having found. bysbe ryle of.chree direQ,a fourth 
proportioral unto thoſe three, that fourth term'ſo | 
found is the number you look for : ſo this queſtion be- I | 
ing again propounded , if 4 Students ſpend 1g /. in3 NI; 
moneths, how much will ſerye$ Students 9 moneths: } 
andthe terms thereof being-ranked as before,vjz, thar, I 


4: X 19-——-8 | 


» The produ® of 4 multiplied by:3 is-r2,, and uhepro_ 
HuRt of 8 my/tjplied by..piis 725 wherefore 7 ſay, AS * 
12to 19, fo 72 totherterm required , whith 1 finde V3 > 
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E's 128 gen 6 
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*. ITh» When the Queſtion. propounded ought to be Wh 
| reſolved by the double rule Inverſe, By. 
The Golden Rule having mykiplyed the double terms | 
compound Aſn five actols, thatis, the uppermoſt term- 
boy yo fingle Of the firſt place by the lower of the }- 
Rube dive® ar is- laſt , and the. oppermoſt of the laſt }* * 
verſe. . place by the lower of the firſt, write 
A each under: the lower term. 
by which it is produced, and then if the inverſepropot-” 
tion be foundin the uppermoſt line, 'ufing thoſe pro-/ 
_ ducts as ſingle terms, proceed to-find the term required” 
Dok P e Rule of Threedire&-Butin caſe you find”}.uj 
= erſe proportionin'the. lower line, perform th he \ bh 
work by-ch, ſingle ruleof. Three nverſe. "F 
above. thentioned;, if 'g - buthe 
e $horles 12 daies ,.how long vw 
Liv _ 24 buſhels laſt 16 horſes? Here il 
Bn 2-18 you ratik the rermsehies, 4,you f all: it "* 
9 24 the Inverſe proportion” in the'I wy. 
=, 7:1 line, asis obſervedin the laſt Chaptet: F..; 
| And therefore Oy ſubſcribed the ROnns accordir of. af 
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24 buſhel will laſt x& horſes 
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-produdts is 1728, zl Fe 

| hen 45 /, cheremtiSt 
ang | 76 $7 DX wits is the third par; hf 
E: Con Wherefore 7 ſay, as1728to 45 1. fo ay 
29 another number;. which 1 find by the.direRt ruſe. of 
Three to be 2p 4. viz..the part. of the rent that 4. ought = 
* lo pay ; : Then for the ſecond proportion I ſay, as 1728 
1045 7. ſo 576 to 15 /. which is the part that B- ought - 

pay &. laſtly , as 1728 04574, fo 38z.t0 104, 
the part that C muſt pays 


\ 


oe Mak 768 


Qs, ary. 


and 4 woneths aſter 


- : "« 
. 4 ” 


A batted { in the common'Nock. for F; 
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; 3 ail in; the value of the 40 buſhels: of:rye-ati364, the. 
2 | is 1440 4. The value'of the 50 buſhels ot bar-_ 
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buſhels of oargar 12 d. the buſhel js 240 4... All _ | 


;valyes being added together, their cocal: is -33 60d. 


Gy then by the rule;gf 7 hree direft, If 120; ſhes | 
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AY Jeueed | into ſuillinge, 1 is 185.8 4.: 
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F 'In Allig ation Meaial, akls Fr” of the: 
: pe FP is by comparing the rotal value. of the + The proof. 
To {veral \mples with tne valte of the whole mixture's 


H3 {7 7: 5 on 


0 


Al which: amount. to-— = 
which is likewiſe the valaeof 720 bull 
ar-28'4, or 2 5.4; the'buſhel ,forthas' alſo- : 
6 mtg ae. 7 

20) E Alligarion Altimittdie "when having. he 


;-.:-ralrates of divers fimples given, we' 
kwte; foch quantitiesbf them, as are neceſſary't 
»2& make/a'tifture,” which” may: bear a-cerca 
(-# : rc poundsl. N 
_ {Exampl:: A man being determined to mix 
"buſhels of wheat of 27, or-48 4. the buſhel, with. f 
of 3 5. or 36d. the buſhel, with barley of 2 5. 07.24; £ 
. @rhe buſhel, and with Oars of T1 5+ Or 12 &. the buſh ; 5 
we” "the rule of 4/lipation Alternate willdifcoverunto you. 
how mych rye, how moch barley ,and how much vars he 
| ought ro/adde unto'the 10 buſhels*of wheat; in fuck. 
ſort.thar the mixture of them altogether may bear 
certain rate or price propounded. . _-. <2 
t V11. In queſtions of Alligation alternate, : 
The Vight 'or- | you'muſt rank the terms irvſach fort, chat 
dering of the. the given'rate of the mixcure may reprts; 
HPP; = ſentyhe root; and the feveral rates of tie; 
* Sirpl 4 


| 1$ture 4 0pon- 
by it ſelf repeſeing the. root , 
rite - the other —__ 
one © ib ahnite} upon 
hindo! thr ke xt Coh- 


r [Que order, 


theroot dr rateofthe mixrore,may alwaics ter 


ſy yr chat -one;xhat is; greater than _ nag he "rhe 
, be coupled with another that is leſs than the fame x -S 


ls 


þ the premiſed example, 48 may be linked wich-1 2; 
© 236wich 24,0r otherwiſe 48 may be coupled with: Hs 
ad 36 with, 12, , and then the work will Rane” 4 


WF v4.7 £ 
V 
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WT: Having alligated the autine card.” 1-1-7 
| Is the differences betwixe berobnd the How 30 order 
. Toot, write the differences of each” branch. ***. Aferene - 


ces. 
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*Fori in-this caſe 4 Back 24 for higgoker{2low, and the 
| of cod Camtravoof 361512. and here the intet>. 
changeable placing 'of the ai ferences ( as in the premiſed: 
examples) is chat which i is more. pijcnarly rermed p 
ternation. ; 5 
 X.Whenorc "TED is lir 4 toidivers other brands 
es, and not-co onc alone, the-differerices ought to be] 
often tranſcribed, as itis ſo diyerfly linked, _ So inthe} 
- Premiſed cxample;you way (if you pleaſe} conceive 18 
ro be coupled hoth with 48.ant 36; likewiſe. 24. 
-/ be conceived:to belinked with thei 
_wherefore the Afference þerwixta 


d with oats- 


* 


* And for the #/re-netion of the di flevene 
}dent (by the preſent rule). that the 4ffomanbe: between 
-/36and 14 beihg 4, obght'to be thrice rtanferibed , vie. 
> firſt juſt againſt 48, rhen againſt 36, and laſt of all a- 
mainſt 24. "Again 32' the difference-berwixt-16 and. 
a8, asalſo 20 the difference. between 16 and 36, and 


* laſtly, '& che differexce-berwixt 16 and 24; ought all bo 
? | "Wo C , ' I 


; 
F F 
Fre 


"be placed juſt againſt 12, - 


{ 
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$) may be . 
; Alcernated, as 


EPrOpoON! 


Ir FO it'is flyer," 
er biſer row, with which the Go ” 
ir Gold, to. cheincenc they may-m 
the fnene {s thereof," "Here you'may 4 1 
a5 the fixeneſe Of Golds meaſured by Caretts, : 
X neneſ's of Siyver eſtimared by Ownces + In th. 

© thata pownd bf plyer, which being cried a certain} time 
.. Inthefice, lojerh nothing of the weight , is ſaid to be 
” 12 Qunces fine, But a porn that being tried loſeth 
Jome- 


hb) being 20, I write it over? 

betore the. by w line *drav 
ff the work, and 1g ' conſequenthh 
er, as appears by the examp! 
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+ _ forchi ;Queſin 1 clad to 10 buſh | by 

" whe It \ 'to adde 10' —%. of rye, 10- 
uſhels © "barley, and-r5o of oats, totheend that a 
ewe of Corn might be made, which may be fold at 
F {:the buſhel : And here the quantities found (viz. 
hn Sas 16, and 150) cannot be «/tered, becauſe the terms 
4 +-->--oqa will! not admit any other variety of 


the proof is licelviſe 
'F  bycomp: nad total err of the ſeveral 
3 | em s; with the value of the whole mix- The proof. 
* | wares i Sorin the ſecond example of the laſt - 
Þ Ruletbe'rotal vale of the 10 buſhels of wheat, 40 
buſhels of rye, 50 buſhels gf barley , and 20 buſhels 
Oats amounts to 147. "kich; isalſo-the value of the 


4" , plemixcure at'2 7, 44. the buſhel, as appears 'y the 
KK _ 2 the fifth rule of this preſent Chaprer. 
AVI. Alcernationtoral is, when having the total 


quantity-of all the: fimples ropether, with 
w C Gferera rates,we produce their ſeyeral "| ig 
oF Quancitits, in ſuch ſort, that a mixture of ] 
LH wen being made according tothe quantities ſo foand ,- 
wat mixture may bear a cert1in rate propounded : Of 
; is fort is che laſt example of the tenth Rule aforego- 
0g: /as alſo :b;;, a Goldſmith having'divers ſorts of 
Gal, | viz. ſome of 24 care&s, other of 22 cares , 
or 18 carecs, and other ſome of 16 cares fine, | 
he irons to melc of all theſe ſorts ſo much together , 
Umnay make a waſ7 containing 60 ounces of 21 cares 
*: Now this rule of A/rernation toral ſheweth you 
w anc you are to take of each ſort, to the end the 
ie maſs y»4y contain uſt 6o ounces of 21 careQs , 


finewf Fofoudleg, * 
XF1I. 


or "IDE: 
; As the ſum 0 Faltthe barns, a#}56F | : i = 3» 
- rity of all che, firoples ; So! is the corteſpandent | 
. difference of each rate tothe NN Dev ity 
...... of the ſamerate.- © 916597 
2 Fothe laſt example of the latRiule being propou. | 
ded 1 ſay, ; Kart 30 JUNG 7 
4. * 12:the ſum of CE -Go.otces 
the total quantity of all the;fimples; ſaxip::5:the 
correſpondent differexre. of:,24-(carefts thecfirlt 
rare, [16 25 ounces, vie, the-requiredsquantny 
. of the Galf'of the ſame-rate;;- which» n y'be 
-.-taken to ma e-mixture:propoynded;? 2: wt 
11. As 12 t060;ſois'3 the correſpondent: differen 
of 2.2. carefts the ſecond rate,” to'x'5 ounces; vis, | 
_the- quantity. of the Gold: of 22/catedhs', "har 
;-;- ongheo be uſed in che mixture.” IG 
WM. As 12.20 60, fois 1 20 Feunces of the'Golde 
' 18 carefs fine, E029 399,+22 7 ev00d; wt | 
IV. As 12 to 60, ſois 3 to 15 duinces;of wie 'Gold | 
of 16 cares fine, which mpeg rv be! raket 
for the mixfure propouaiond 2; Wkeck Pres 
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'Whereu pon 7 FRG WH tray ances of! 2# a 6 | "Þ 
fine, 15 ounces of 22 cares, $26ances of 18:carte, b- 
and 1 5 ounces of 16 cares fine, being all melted! «| 

| , Be 
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p 
Xx ry 
m bod! Ki 
naw” 4.35 N LN 3 
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- Ar 


ORG maſs of Golfcomeining Bas i 
reds fine , Eeengd is the reſolution of the 


n | yh [ gain, ke laſt Example of the: tenth Ruſe being 

y | fe e repeated, and ordered according to the direQion 

{A of the eleventh Rule; 1 [ay, * 

| I As64 to192,10is17to 51 ounces of 24 careds 
"Puts" 

'n AsS64 to 1 92, ſoi is 17 to51 ounces of 21 cares 
fine. 

IMs As64to 1 192, TX is 17 to 's x Ounces of 19 cares 


F TV. As 64 to'192, ſois Fea to 39 unces of Alloy. 


.::And therefore « for concluſion 1 fay, that 51 onnces of | 
Gold, 24 cares fine, 51 ounces of 21 cares fine, 54 
«| 00 nces of x 9 cares fine; and. 39 ounces of Alliy beg 
x7 | -allmi ixed rogether, will produce a maſscontaining 192 
-þ _ ounces of Gold 17 carc&s fine, which is the fatisfation 
< ls the FL jou premiſed, - 
p- fy obſerve ( as before in the expoſition of the 
4 _ reeenth rule of this Chapter ) that the operations 
te fr of theſe examples may be- varied according - 
he diverſity of the Alligations which it will admit, 
F. if aj s the laſt example is notſubjeR co any warzery, 
t6- :- th 15k thereof remaining always the ſame. 
** JT 3 XVII. Here 


V HR 1, 
C200) 4 ht 
2 


| hs canis! of the qua ancirie x fo. nd agree |. 
z the- total quantity pro "2 'Sotin rhe. firſt Fx 
þ. xample of the laſt rule, 25,1 5, 5, 6d 15. \ (the J- 
b quantities! found) being all added together amount t0- Y- 
3 60, which hs total quantity Foyeod. + J* 7+ 70000 


=_ . L te of Falſe iis IRE. eb lc by falſe. 

L 2. "and ſuppoſititial numbers taken at pleaſure. 
aſter the propoſition is made , and the queſtion pro. 
-pounded : for things are faid to be found. out by the 
Rule of Falſe, when by falſe terms ſuppoſea, we aife : 
'corer the true terms required, I 

IT. The Rule of Falſe is either of Gingle or double” 

_ poſition, 


7 - F = 
- | qrn—— man, cas dtd. oa, Ix, ISP...» 


a... jt The Ruleof ſingle poſi tion is, "ie 
The oo at once, viz, by one falſe- pofition we have 
of fongle 
Poſition, Means tO diſcover the. true VEE of __ | 
+. Queſtion propounded.” T0 
| For Example - 4; B, and C ginebtining to bi wy 1 
rogether a certain quantity of timber, that ſholdop 
them 36 /. agree amovglt themſelves thar'B: hal 
of that furnme a third'part more then*4; and x 
| ſhall pay a fourcbrmore then Z, - Now the Queſt 
|  whatparticular ſumeachof theſe parties Do co 
|- + ofthe 361. Toreſolvethis Queſtion; fir{t,pur the a 
! that 4 ought to pay 61.0of the 361.- -and. then B 
& y wo becauſe he pays' one third part: more =] "| 
: by” n 


117 


Mk _ to pay 10/, becauſe he is ro lay 
for h part:more chen B, This done, although 
ſi on of. theſe:three ſummes, viz. 6, 3, and 19, 
"Þ thnd that I have made a wrong poſition ( theit total a- 
.-. }. moun Ap s onely to-24 /, which ought to have been 

'" "361. J. nevertheleſſe by thoſe /uppofititial Numbers, 
- $ Jhave means todiſcover tne true Re which che ſe- 
| bt eral A mea OY to pay; for 7 ſay by the rule of 


47 'As 24t0.36, ſois 10to 15 L. the part of the 
364. rhat C muſt pa 

*1V. Here for rial of this Rule the The proof 
total of the ſummes found ought ro accord' . _ 
-withthe ſumme given 2 So inthe example of the {aſt 
Rule, 9, 12, and r5 'being all added together amount 


36, the ſumme propounded, 


| Tv. 'The Rule of double Poſition is, when The Rule 
two falſe Poſitions are ſuppoſed for the reſo- Ei cones 


"lution of the Queſtion propounded. As in 
this, A workman having threſhr out 40 quarters of 
{| Grain- ( part thereof being Wheat , and the reſt Bar- 
| | ley) received for bis labour 28.s. being paid afcer the 
y & rate of 12 4. for every quarter of Wheat, and 64, for 
C8 cach quarter of Barley: Now here the queſijon is, 
$0! W many of thoſe 40 quarters were Wheat, and how 
y many Barley ? Here therefore I firſt ſuppoſe at ran- 
© me that there was 26 quarters of Wheat, and 14 
'3 Bk Parley, and then to. diſcover whether I have ouel- 
7 he or wrong , -I finde how: much money is due 
t 


e workman atthe rate of 12 4, the quarter of 


if = 
I 3 | Whea!, 


br 33 $ fate. 36. So forthe oy qu us Irte 
| and 7s, for-the 24 quarters of Bai me 1 
BY _ to have received ,- if my Aaetbine i q 
5 | . but becauſe it differs from 28s, Þ/4 
Fm that he received, I perceive I have n 
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ERS LEY 


by finding the difference berwixc 28 vand 33.5.1 ki 
in minde 5; their difference, which iscalled che firſt e Po 


from 28 -. the true ſumme thi he received by-7-5, and 
bere by theſe two falſe Poſitions, together with: their 


Whear, and how many.of Barley the workman threſhe, 

as ſhall be farther explained by the Re following, 

The Ope- VI. In the Rule of double Pofition ha- 

ration.  Ving drawn:two lines acroſs, and placed the 
' terms of the falſe Potition (vis. thoſe that: 

have the ſame Denomination ) at the tippermoſt endof 


Poſition at the lower end of the ſame croſſe , multiply 
_ each errour by the contrary Poſition, thatis, che fe. 


erronrs, you may diſcover how many quarters of 
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mark, and therefore diſcovering how much. oe. : 


rory/ or the error of the firſt Poſition : Again,l p opound + 
for the ſecond Poſition, that there was 30. quarters of | 
Wheat, and 10 quarters of Barley , and/then-the_e-' 
cond error | finde to be 7; for there is then due tothe. 
workman for the 30 quarters of Wheat 30s. and for- 
the 10 quarters of Barley 5s, inall 35s, which differs, 


that crofle ,' as alſo each errour under his reſpective. 


cond errour by the ftr{t Pofition', and the firſt errour I 
Y by the fecond'Pohition , this done, when both the ere; 
=: rours are of one and the ſame kind, (viz. both exceſſes }. 
1 _ or botlidefeRts) ſubtraRt che leſſe Produet out of the | | 
oreacer, and then the remainder is your Dividendy, | _ 
bur if che ecrours be of diff-rinp kinds, (viz: one of: 8 
them an exceſſe, and the other a defeR \ 26d thoſe: 
| Producy. 
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is 182, and like 


dE NS rag "TRE 2 


Ek watery give-youa ge: bk for; ths 
'. yiogehe. ſame Denomination with the falſe poſi tions! 
placed ac the upper end of che crofle,. 
'r. Example, The Queſtion of "he laſt rule beivg 
again ropounded, I place theſe terms; viz; 26 (ha- 
the Denomination of the quarters of *Wheat in 
' the firſt Poſi 1150n ) and-3o (having theſame Denomi-' 
nationin the ſecond Poſition ) at the upper endof the 


' crofſe:r.; As.alſo 5 and 7 the two errours reſpeRively 


under them at the lower end of the ſame ecroſſe, as you 
may ſee it exemplified by.c the Pattern following. 


"292 —-— 150 h 2000ebas this 
30 : Chara Bf n=. - - 
ſg ifies that. 
the Mumbers, 
( 16 | betwvixt which 
zt is found, 
- | ought tobe. 
RY ſubtrated, A 
; 1 One ont of the 
other. , 


This 3U6ne may enilciplyed 26 ys 5,'the Prod 
e 30 by 5, the Product is T5, 
which being deducted out of 182 { becauſe the errours 


| here are both of the ſame kinde, that is,. are cach of 
them - an excefle above 28 5. the ſuwme that the 
 workman received) the remainder is 32, which being 


divided by 2 ( the difference betwixt 5 and 7 the rwo, 
I 4 - errours) 
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ES: errours) leaves inthe quotient 16, RE 
| Whear-thac'the;workman threſhe ,. whoſe: comple- }. 
_ . mentt040, viz, 24 arethe quarters of Barley, that 
. _- helikewiſeclireſhr+: ſo atlaſt Teonclude,' the work. 
'- _. manireceiving 2$ 75; for bis wages in threſhing out 40 | 
4 quartersof grain (being part Wheat, part Barley) 
at 12 4,'the quarter of Wheat, and6 &. the quarter- 
of Barley, threſhed in all 36 quarters of Whear, and 
24. quarters of Barley. | —. SR OS 14-3 1 
© -.. 2. Example.: The ſame Queſtion being again pro- 
pounded, I ſuppoſe for my fir Poſition that there 
are 8 quarters of Wheat, and 32 quarters' of Bar- 
ley, and then the firſt errour will be 4s. for 8s. 
being accompted+ for the $ quarters of Wheat , and 
1x6, for the. 32 quarters of Barley, makein all 24 x. 
which wants 4 s. of 28 s.” the ſamme received : A- 
Sain, /#ppoſfing that there are' 12 quarters of Wheat, 
and:28 :quarters of Barley, the ſecond errour will be 
2.5, for 12 9. being allowed for the 12, quarters of 
Wheat, and 14s. for the 28 quarters of Barley, the Þ 
furnme is. 26-9. which comes 2 5s. ſhort of 28 s, the- 
" right ſamme + now then$8 being multiplied by 2, 
the produ& is 16, likewiſe 12 by 4 produceth,48, * 
out of which if. you deduQ- 16 ( becauſe the errours: 
in this'caje happen to be both defeats under 28 s. the. 
ſumme received) the remainder is 32, -which being” 
* divided by > (the difference of the errours ) gives you 
7 Pe r6, viz, thequarters of Wheat, « | 
ores | Bhs 
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3. Example | 
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- | . 3. Example. The ſame demand being the third 
IF. time produced, 1 take for my firſt Poſition 10 quar- 
* | ters of Wheat, and 3o quarters of Batley, and then 
: proceeding as before, the firſt errour will prove 3 s. 
» | which upon thar Potion, I want of 285; the right 
© | fume: Again here for the ſecond Poſition I take 26 
f narters'of Wheat, and 14 quarters of Barley , -and 
Ken the ſecond errour will be 5 s, which upon that 
© | Poſition 1 have exceeded 28 5. the true ſumme-: now 
«| thenmnſltiplying 10byF, the ProduQis 50,and 26 
» | by 3, theProductis78 : And here ( becauſe the er- 
* | ronrsareof different kinds., one of them» being a de- 
© | #48, and the other an exceſs of 28 5. the true ſumme) 
3 | youare toadd 5oand 78 the two Produds together, 
u | whoſe ſummeis 128, which being divided by 8, the 
4 ſumme'of 3 and 5 the two errours , gives you in the 
 exotient 16 for the quarters of Wheat, & befere in the 
former reſolutions, So that what Po/itions foever you 3 
take in this 2 »eſtion, you ſhall alwayes finde,” that the ' ? 
workman thfreſhed 16 quarters of wkeat,and 24 quar- 3 
'F ters of Barley, which is the reſolution of the Queſtion - 
 propounded. 
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intimates that 
 ' the Numbers, 
L- betwixt which 
itis found, 
'onght to be ad- 
ded together. 


/ 
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-VIL - Here the trial is the ſame with that, which 
is aſed-in finding ont the erroars. : So in;the Ex- 
ample -premiſed 16 and 24 being the numbers found, 
and 16 z. being allowed for the,16 quarters of Wheat, 
likewiſe 12 5,:for the 24 quarters of Barley , _ their 
ſumae-is 285; which was che ſumme received by che 
workmayns Bey $35 A TL; js þ Wh | 
. 4. Exarmple?..: A-gertain man, being demanded 
{ - what was-the:age of each of--his'4 Sons? Anſwered, 
HD bat his eldeſt-ſon was 4. years elder then the ſecond; 
-- , Dis ſecondſon,was 4. years elder then- the-rbird , his 


F Kelt , avd his-.fourth or; youngeſt -fon was; balf the 
- age of the eldeſt; the Queſtion is., what was the ape 
ofreach ſon? Here I gueſſe the age' of the eldeſt 
Jon to be.16, then jt may be inferr'd from the Que- 
tion, that the age of the ſecond ſan was 12, the age 
of, the third $, ard the age. of the fourth or youngeſt 
4, this 4 ſhopld be half 16:{for- the Queſtion ſaith,thar 


Dut it wants 4 of what it ought co be, 'wherefore 1 


1 . | hs 


bird ſon; was 4 .ycars/elder .then-the fourth or yout-- 


«the age of the youngeſt was balf the age of the eldeſt) _ 
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and becauſe the 
 errours are both 


bp wy is 32, oo 
© multiplying 20 - 
{the ſecond Po-. > 72. 
ftion) by 4 (the 
ficſt errour) the 
Produ@_ is $0; 


ek 10 


5! Y ie; Tfoberac Wo Be. 
toe "nh - the 


reater,  ſo-the : ag; is 48 ar a Dividend, P al 
4 ubtraQting the lefſer errour from the gr exer- 5 the. rC- 


\mainder is 2 for a Diviſor, Lally, diiding-48 by-2, 
- the quotientis 24, and ſuch was the age ot ithe eidett 
.Son, thereſore the age of the ſecond was 20; the age 
W; of the third 16, and'the-age of the fourth 1a, .which 
half the 2ge of theeldeit, as Was declored Reva | 


Queſtion, 


he chird-'z2,- and" rhe ge 
hould. he | f' 20, To ic wants 
he f ir ae) multiplyigg 16 © 
(the ſecon PIE” the pre, 
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CHAP: XVI. | 
Notation of Vulgar F raians., 
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1. tos far of Arithmetick.in whole »umbers only th 
dodrine of ' Frections enſueth., 'which d »?Dend 
upon this ſuppoſition, that Unity, or at4 aſt one whol, 
thing whatſoever it be, mayin minde be © 


.. viſible intoany number of equal parts : ſome-will ne 
ow-x or-unityto be a number,whenjt is confider'd | 


the Abſtra&,and ſeparated from matter, bue foraſmuch 
as that Prince of Arithmeticians Diophant as of Ales; 
 andria, in'bismoſt ſubtil-pr doth: 
+tion' ovunity as anumber;\-and doth- ſikewiſe 
pri rinity, of fractions, as numbers ſought in dic. 
Queſtions, I ſhall take the like liberty to ens 
1-or unitle 5 2 'number, and likewiſe ſappoſe it divi-. 


| ſible into any number of equal parts... 
Y T1. A broken number, otherwiſe called 


4 Fraftion, a Fraftin, is only part of an Integer or 
'-_ ___ - whole thing, as if you would expreſle in fi- 

 gares! the len gh of a piece of cloath, thatgontains rbree - 

fourtbs, or (which is all one three quarters of a ard, 
ou are to write it thus £, thatis, an intire yard be F 
{uppoted ro be divided | into four equal parts,che _ 
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ſingle fraRionis that which con-. - 4 ſingle 
one Numerator, An-OR# enomina: ZFrefion. 
r: ſuchare (35% +5 andibe like, | 
-IX- A Gngle fraction doth often ariſe in Diviſion 


- 


s 3 


| 5 = 
1-4. andthe compleac zurcient 1will-be 
res ponds 2nd ewo filth: parts of (2. 


5 


/ to wit. Nirds fmkbrpdeypa a pound; 
ner; if 5 be given tobe divided by $, xg 
{ ocharthe Numeratirof a Fr. 5: ways a7" 
vidend; the Denominator is a wor 1 and the Fractity 
itdelfris the quorienty 3201 21m thn et 
| Eradtionaforherwiſe cal. 
aQionof 2 Frafhion ) is that which 
hath mofe Namerators: and Deviowinators 
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Har pt ite are op 7 Sy” 
GLy NERO hres parts, ts 


" dunes; road . $e £3 W- A [ocknd berling doth © ex- 
Wt 10s... In like manner the compound fraQtion 
3 of Z. of '+ of a pound ſterling, char is, one fourth 
of three fourths of four fifths of a pound ſterling doth 
 *expreſle 3 5s. as will, be farther manifeſt by the (1x- 
"reenth and nineth rales' of the ſeventeenth Chapter, 
X1, An improper fraQion is that,, 
whoſe Numeraror: is cither greater, or ar” "im improper 
| leaſt equal ants the Denominator : ſo "TO 
, Ohw"frae mg 5. tharis'ixtben fotirrhs;" is called - an 
* IA .and«fo js this <,- {ov indeed'a fra. 
s md mdy-eltbe furnatned #njpropry;” be. 
6t admitthe definition of '# trve Fratti. 
% ke: 8 aluwyes' carey then an infireunity, « 
- wheat 'equal tratoir'4” ſofixteen 'farthitige,0or 36 
. apenny, are equal to 4 intire pence,and foneficrbings, 
02 of penny"are' equal to x penily7 * therefore 
be nD? toons 3nd te A ro rt 
""Wach imphop perfragtion fonifieth moretien "7 of aw'In- 
| Leger, - but when'the Nuamwe aror is equalts the Deno:. 
. Winator/(beir what number foever ſuch impropeh 
fraction "is-alivayes equal to unity, or 1 Integer, 
"X11:"A' raixr number is! that, which be- 4 
.  Fides the Faregpers or intire aniries , of which je Pr ang 
 #reonſiſs, bath-alfo a fraQion annexed : ; $0 Ad 
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 ReduGion of Vulgar F ractions.-. Ce dig 


'He ſame pi parts of NOR ah; hee been” 
- wrought in whole nunibers io the \p! ing 


U 

: 'Jho A number is ſaid the a.ommonme: ſurenn- x 
- totwoormoreaumbersgiven,; when-it will melfure  Þ', 
** - OfG very one of the nombers: given, and leave ||. 
nor fog is 2 fure-ynto the |; 


3 numbers. 22and 20;' for if. 112 de divi 
+  quotientwill be exactly 3 withou 
urplulige, alſo if zo be divide larne-' 

- for. 4, the quotient will be preciſely 5: withaut ahy © 
38 remeinder.; in like manner 5/is a common meaſnrennts. } 
--  +beſc three numbers 10, 25 and 40, 111.Two 


% 


p T'w | wh i AU "given; nur $ | 

tir; i EE Nbd gil | eral or ES 

OAT LOC | given whb-. #10 any 1s 
leaving an renizinder) may. be found  wumbers. 
bis manner, viz., Divide the. greater 
8 by the leſſe, then divide the laſt. Diviſor by 
remain der... Cf there be any YL and ſo. continue 

ding he laſt Diviſors by the kn until there 
| En er. ( negleRing the: quotients) fo is 

i Diviſor the Sreateſt common meaſure unto the - 
b b ers given. fl 
b- ans , if the greateſt common are unto the 
8 bo wmbers 9 and' 417 be. fought , divide the greater 
; brag aber 117 by 91, ſo - 
remainder j is 26, My: 91) pag (1 
ic dividing 91; TAE | 

ma te i 13 by which erm 
| may the remain- .. 26)J921(3 
der'is 03 ' is 5-8 
teateſt common meaſure — — ' — 
nto the numbers 117 © 13)26(3., * 
andgr; as is manifeſt in .--- 

_ each of them 

for 13 is found | -Q 
ingt {preciſely 2 timer, REP, 
in 117 Preciſely, 9 tines, 

"WF; A ſingle Fraction may be teda- Bris aFra- 
eed into the leaſt terms, in dividing On into th 
the Numerator and Denominatot by ra _—_—_ 

* greateſt common meaſure ,” for Rae, 4 
the quotients wilt be the Numerator 
nd Denominator of a fra&ion equal te the formet; 


and in the leaſt termss 


{2x2 
es 2 
£5238 
aF'og 
got = 
yy $ ; ' : 
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fonnd- 133. then dividing. jy by: +35 2M he Jubtic 
will be 9+for a newNumetaor-; alſo. Gi 8169 $i 
by 13, {the quotient will. be: 5'for-- 4 new: Joi ahi wine 
tor, fo is the/fraQion: | T7. 4+ reducedineo the'h, ft rw 1 | 
viz, into the fracon 2 + "butt; here.you'ar Bore 
ſerve, that Sth: reareſt common” cnafofe i tnto! | ot 
Nurhefator ard[/Dendmwinator; be 1, ſuch Fracqto 
in'its Jeaft terre already, fo the fraRtion: (at: aha 
be reduced into lower terms, becauſe the 'greate 
Fommon meſure will be found- 1, (by the third*'; = 
6f this Chaprer)''the-like-may Kernen: of infirlite 
thers: and although the laſt be a general Rule for th 
ReduRion of FraQidns. intotheir leaſt terms, yori 1 | yl 
are other practical Rules , which in ſome cafes'wi 3 þ' 


'- wrt 


more FeTeady; Nena unto beginners) view © 10 


x 
Yo 


5 - V, When the Numerator and Deno: v0 
bf cies minator are even numbers, they-maybe Þ h 


ar Rules. | - weaſured or divided by 2. Therelo ein | 


ſuch caſe? you may (as.is taught inthe Rules of thegih, || my 
_ Chapter). rake. the half of the:Namerators for a ney | © 
. Numerator, alſo the balf of the. Denominator- for'1 n 
new Denomirator, $0 if £5 be given, draw arlengeh 
Bm "the: "line; which feparates. rhe 
x6] '$:[-4 [2-7 Nomerator: eos _—_ end, 
2| 16 |8- nominartor, ard crols tne 4 
8143 t: ; "  witha' downright ſtroke--neat lf fer 
the FraQion, ” you may fee inthe Margent;then ts ] rec 
. the halte of 16, ,which4s 8, for aznew "MW \8 Fri 
a 4 baif of: 64, which' is 32, for a new-Denomi -! bo. 
. gain, the half of 8s 4, " a New Nooea bi 'þ 


he half of 32s 16, ſors Ano Gator, and 
W C = mariner, there will be fonnd Fx 4 eu 
1TO - 
L Z When the Numerator and Denomidator do 
a f chem end wich 5; or one'of them ending with . 
4nc id. the. Tag we” 
her, they maybe _ | 
weaſured kw 225 45] 9 __ 
d by 5. 50-23% 475 [95 [19 
Wt- | F-Fedooed inco-" 1. 
and - 775 into.77,, 
my the operation in 
H_ is mani- 


Wr. Whenſoever you can eſpy any other number, 
thich will exactly meaſure che Numerator and Deno- 


44 þ- | «nba ( although ir be not the preateſt common 


; } mea ſure ) you may divide the Numerator and Deng- 
7.2 thigzcor by ſuch number as before : 

10: & 503% may be firſt redaced into XZ 28| 7|[r 
| 14, and 35+ may be reduced into ———— 
3.by 7, as by. the "operation is 84 | 21.| 3 


mh F177. When ts Numietator and Denominitor do 


a echof themend with a 
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cypher or cyphers, cur 4 | 00 
[ is web eyphers in " 
10: Þ doch, -1o will chefrafti- Fo | oo 
me 0s. reduced. into leſ- 
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0+ ww”, The valueof a fingle To finde the walue of s (#- 
of fntioni in the kroown patis of - 8 frattion in the knows 
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aits of the Inteoer, 
Pare ol # the 
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the Integer, -may be found in this manner, viz. ''multitÞ 


ly.the Numerator ot the fraRion propounded, bythi 


$5 
2 5 
&/ 
|, 
by 

&, 
£32 


as 
I'D 
f TE 


number of known parts of thenext inferiour denomit# 


Fr 


i Le 


nation which are equal to the Integer; and divide chat ma 


4*"F5 


£ 


value of the fration in that inferiour denomination 


& 


produdt by the Denominator, ſo: is the quotient t 


and if there happen co be any fraQion in the quotier 


w 
Pan 
a 


i. 
7 
hy's 


you may finde the value thereof in the next inferiony Ni 


denomination, by the ſame Rule , and ſo proceedill 
Fou come to the leaſt known parts, Rs 
| So the value of 2 ofq 
20 pound ferling will be 

9 tound 11 5s 3 d. viz. mal 

_ tiply the Numerator 9; by 
16}180({117* 20 ( the nnmber of ſhil 
Fly I:ngs which are equal toq 
— pound ſterling ) the pro- 
"A du@ is 180, which being 


16 divided by the Denomine. {ini 


ror.16/, the: Quotient is 
I 1- 5+ ſhillings. In Tike 
manner”, the value of # 


of a ſhilling will be found 


. 


3 pence, for multiplying! Eg 
the Numerator 4 by 1," 


(ths number of pence ina 
| ſhilling ) che produc 8 


a$ , which beirg divided 


{9 the value of +; of a pound fter/inf , will be found 


105.9 335d, And 3+ of a pound Troy will be found 


"5 
+, 
bY 


equivalent 'un:e 3' ounces 17 penny weight and 1# 
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"41s, 
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ap.17. ' Puigar Fradttions, - "3 
lich.) x. A, mixt number may de redu- To reduce a mixt 
Kell cedinto an- improper tration equiva- '\ wumber iuto an 
eo unto the. mixt number; in this improper Fratti- 
of aanner,v5z.; Multiply the Incegral part 9% | 
Tl ofthe mixenumber, by che Denomunator ofthe fraQti- 
-oaanncxecd co the Integers, and unto the ProduR add 
*Þ the Numerator of che ſaid fraction, fo is the ſum the 
wi Numerator of an improper fraction, whoſe Denomt» 
vl oaror is the fame with that of che ſaid fraction annexed. 
F- So 4 55 will be reduced: into the improper fraftion 
52 for 4 being mulciplied by 12, the Produdtt is: 48, 
unto which adding-the Numerator 11,, the ſum is 55 
fora new Numerator, which being placed over the de- 
pominator 12, gives the improper fraQtion 52, which 
 8equivalent unto 475, ( as will appear by the 1 3iÞ, 
Ruie of this Chapter, ) In like manner 95 will be 
reduced into =+ | 
Xl. A whole number is reduced T reduce a who!e 
*3nc0-an improper fraction, by pla- wrmber into an im- 


i jw | raGion. 
is © cing che whole number given, asa om 
ce | Numerator, and x,.asa Denominator. | 
+ $014 Integers will be reduced into the 122proper fra- 


Aion z£ and one Integer into the improper frattion Fe 
"> X11: A whole number is reduced into an improper 
fraction which ſhall have any Denominator affigned, 
1n multiplying the whole number given, by the deno- 
minator alſigned,and placing the Product as a Nume 
rator, over the faid denominator. - | 

Soif x3 begiven to be reduced, into an #mproper 
frattion whoſe denominator ſhall be:4, multiply 1 3-by 
4,0 is the Produet 52.which being placed over 4,gives 
the 3mproper {ration **, equivalent unto 13. (as will 
appear by the next Ra/e) in like manner 13 may here- 
duced into *5, a 5 
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| Aadell ig WW 2 Bc val Kr | 
improper uf; reflucedi into! aererwboiee 
0u into its equt- beror mixt number; /in*rhis 'mar 
valeur whole- wiz; dividethe Numerator by thor 
Wn? ee nominator, ſo is the quotientthe-wh| 
*-.,-- © -numberor mixt number ſought; Soth 
improper. fraction £2 will be reduced into the vint 1; 
"_— 4%%. Torif 59 be divided by 12, the quotient} 17 
is 44+; Alto the improper fraction 4 will be redy ll = 
_ into the whole number 1.3 "q 
* '2b reduce frafti. XIV" Fractions having oneqil b 
05 36 om Denominators , may be reduced into] -f 
denominator , - fractions of the ſamewvalne which "thal- 
Viz. 1. Whes have equal Denominators ,, by "th 
ro jriiow Rule and the next following , 'vih 
re pro "74 nded. 
when two fraRtions having rnequ 
nominators are propounded, tro be reduced into: 
other fractions of the' ſame: value which ſhall havealj: 
- common” denominator, multiply the Numeraroral a. 
the firſt fraction, (thar 1 is, either of them) by the det < "2 
minator of the ſecond, ſois the product a new N 1me- * 
rator {correſpondent 1 unto the Numerator of char i - 
fraRion,,) alſo multiply rhe Numerator of the: 2 ple £0] 
. cond fraQion by the Denominator of the firſt, ſo ivtelts! 
Product a new Numeracor correſpondent” unoth We 
Numerator of the fecond fraftion) laſtly, , '"muldph0 © 1 
the Denominatorsone by.the other, - ſo:is the Produd + 
a common denominator to borh che new wt : M 
rators. EM > 
;. Thus ifthe frations + and5 be propounded, mulcphy © 
cr, 14 (0Y by 5, ſo is-the- Nodut IC hr by 
3 dS a new Numerator correſpatg”” 
Er cal. Þ dent unto 2: alfo mulriply-#0 b 
"874 3.l6 isthe Prone: 2, which 
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Nur ef ondentricecirfally; mmclei- 
; 5:0 the pou 15, wich ann 
Bon 12s Holes ”untothe new Numeratoi$: forthe fras.; 
Hic 1+ are found. which have qual dewiminators: 
&- # 494 þ ofcheſe new fraftions isequalumto its corgeſ- 
the *pon idepe fraion firft Omg viz 33 18 ' equal ujtg5;: 
nt FT is equal uhto + A 8s wilthe tnanſet _ the irons 
ny Rp ple of this Chapter, )- WO) 19 OaITTOS: 1 SPN 
ed x7; When three or more fraQtix. E> EA, 
os 6 which have cata enomtiass ITY pinot 
ag |t0rs;- are giver” to be'teduced as inroponded.! 09 ct 
Int -th6laft Ri e, multiply the Namera- 7 Hwy Auttiplics-, 
lh "tor: of each fraction and all the' des ©: Rs Thi [3 Arg 
th} =noihinarors excepting jts own'conti- Ls 
s 8 -mally., fo arethe' ſeverai produdts arifing from fach 
ay vttinual mulriplication:, new Numerators ; Laſtly, 
-multiply all che denortiriitors contihually., "ſo: is the 


oduct a commor! denominator tr All the new Nume: 


nog $0 if the fraQions 2 "2 and +) Fe ving whagual ds: | 
fl : Wh nts are given co be reduced into chree other 
In ; 4 we 0ns:of the ſame” valine, which ſhall have equal de> 

| ators, mulciply the Numerator 3, into the deno» 

wrs 5 and 5 continually ( according to the 13th, 

Roo the fifth Chapter ;-)- ſo is the produt 105; 
W % Ms haſipy the Numerator 2, inco the: denominators 
wy +5 and >contiavally,;” fois the product 4x2 ; in like 
No RL tiner multiplying the Nunterator 5; into; the'deno- 
oF finators 8 and '$ continually, che produtt is 200, which 
WE 3 produds are 3 new 'Noemerators ; laſtly'y - multiply 
oy ©} the denominators 8, 5, and'7 continually; ſo-is the - 
g=produt'2$0, which is a commer denominator 1 ro d all tt e 
bf gw nomerators, thus the'fracions 

4 Er 242 and 26s. are found, which 

4 ave equal Denominators, and each : 


ofthe new eraftions.i is tk -unto- its corre 
fradtion firſt given, vie. 388 is equal untot, 3 Segue 
- unto 4, and $85: is £qual unto. 5, as will-be manifeb 
the fourth rule of this Chapter. ...- -. LL 1 ; 
Note,” Sometimes the work of the two la: mentig, f 
ned Rules may be leſſened, wize'; 3 
 :141/14;/When you can: Sony that the leſ. 
Comp ring | ſer denominator of two-fraQions can «| os 
RIEw -., multiplyed by ſome number as a-Multipli.. | - 
caror, ws will cauſe the produc} to. be equal to: the ÞÞ 
greater Denominator., you may in ſucti caſe multiply Þ + 
the Numerator of ſuch leſſer Penominator by.the- ſaid | 
Mulciplicatox'and place-rhe Produc over the ſaid 210 
be Denominator : ſo.in theſe fractions 4 and £ becauſe © 
| zithe leſſer Denominator bein mul»: -- 
tiplied by 6 producetb-18, -which is Þ - 
' equal to the greater Denomipator, if 
.; Þ/ multiply 2 (the Numerator belongs, 
ing.to the lefſer Denominacor) by the faid 6, and place + 
the Produ@ which is 1 2 yer the ſaid Denominator-18, 
now1 fay that 25 hath the ſame value with +, and -bath FF 
the ſame Denominator with TÞ, which require d {by ; 
the Rule. 5 +08 
-2;, Whenyou can diſcover that the anequal lengfri- - 
; nators; of two ſractions can-be muſtiplied ſever I þ 
two unequal nambers or-multiplicators, hits will pro-. 
duce one andthe ſame common product, you..may-ip. 
ſuch caſe multiply the Numerators,by the ſaid-une- 
qual- Multiplicators reſpeRiyely, and place. the Prg- 
ducts over the ſaid common Produt or- Nenoming-! 
xor ;- ſo ip theſe fractions ++-and 2,  becavfe the: 
Dengminator 14, being multiplied by 3 produceth 36, 
and the  Denominator 38- being. multiplied by 2,Y 
_ Both, likewiſe produce 36, 1 multiply the "rk 2 
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fo muſtiply"all the Denominarors concinuall . fo. is. = 
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--dut 6 fot x new Noa Wnt, Allo: .maſcipiying 
7. the Denaminators: 3-40 4.0 one by _ Rs” 
"the oth; the product, is n2-for a. "Loft. 
©- new Denominator, fois ;*(or $) 5 + - 
- the fipgle fraction ſought, being, "OI FI 
quivalent unto 4 of 2 the compound fradtion iven 
10 be reduced, In like manner the compound fra- 
/ tion ;of +of + will be reduced into the Hogle fra- 
{$00.58 &'0r (ini ts leaſt terms ) 57+ 
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24.theNu merators 436 and 87 will haye1 the Tag 

S or a5 5% and 34452 As 136isro'$7,-4 55 [835- 
+. - alſo 164 and 18being given, there: OR 
*- | and 36 , which being diyidedby*heir:commonme 
+  fare'3 (found by the third 'r ule of this Chapte £ 
I giver! and . 12 2-veiich "_ the ſame weſens as 641 ; 8. ” 
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7 | added are fingle Fractions. and / TIS 
*Y hbavecqual Detiominarors;add altthe Nt" g1ul 2D 
: merators toptther; ſo js the *kimme. the ' T., LE 
- FB. - Numerator of a fraction, whoſe denotni- 7 
 natoristhefanje with the conttifpi{detiuini nator;which 
Ys. new fraQtion.is the ſamme-of OW; yen t6 be 
added. © Es Sl 3060 _ 
So + and*#Z 'beingyjy venito be'add d - rheir fitme 
will be found viz. the ſurme of th; Mae rg 
# and 2, is 5,* which being placed over he ob mmon.de- 
- nominator g - gives 3 i, In' like tanher "et mmme ol 
._ - theſe fractions? T + Fund's + will be found #2, which'Þy F ; 
the thirteenth R/e of theſeventeenth Chapter )'/ wit +2 
- be foundequivalent unto. 273, ſothar 24'is che ſumntite © 
:»# of the fraRions ruven to be.idudl. I, Wk 
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Aoaaibaaaiie”. A5e fitlh GS int o- fractions of \ 
 oS = 4 ie” n_ ſame valae, which ſhall have a.com-... 
| bw Denc »Minator (: ' '-t the. four tecath. Or: fifteench rule 
of thi ſeventeenth Chapter ), ard, then they may. be 
'- addedbythe firſt cule of chis- Chapter... | 
E- - 50-if -* and + weregivenco be added,cheir ſumme 
will he : found T3 ; for { by. the fourteenth rule of the 
 leventeenth- Chapter) } and 
+ will be reduced into their 
equiyalent fraQtons 72 and +} 
which having equi! Denomi- 
.. nators may be added according 
- £0 the rule firſt of chis Chapter, 
& lo che ſumme will-be found 
| x 4433 3-10 like manner, the 
| forme. of theſe fradions I + :4-and+-will be found 14 1+, 
Staten 5: TH, When any of che fractions given 
=o ro be added iis a compound Eraction, ſuch. 
JFrafiion. We -. compound fraction is. firſt of, all co be 
ages -I6Upen "into+.a-fingle fraction ( by the 
fixtecath h-ruſe of ch the ſeventeent Chapter) and then 
you may proceed as before. 
$0 5 and- .< 5 being given! to, be added, their 
gmme:W1ll be ie und 32. for che compound fraction 5 
wilt. (by ' the ſixceenth rule. of the ſeventeenth 
pter).. e reduced, 0'4.:(-orin its leaft rerms ) #, 
YE þ added. oO NE. ngle. fraion 4 $4 according tothe 
C a ral we le of his © :hapter) gives 22 Here you may 
blerve, Fer i rac pes «A. to be added in all the 
ormer Miles, are ſuppoſed to. be fractions of Integers 
phich have one and Ne ns particular denomination, 
"'Þ Domination i viz. if one of the fractions given 
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"TV, When Don of Integers 
of different'denominations are given - 8 
.to be added; they are firſt of alliobe 3...” 
reduced into fractions of Integers 
which ſhall have one and the ſame | 
particular denomination ( by the Rk Tl of the 
ſeventeenth Chaprer) and then they may be added by 
by the firſt or ſecond Rule of this Chapter. _ 

So if 3 of a pound ferling, 3 of a ſhilling, and 5 - 
of a penny were given tobe added, reduce the two 
latter into fractions of a. pound ferling-( by the fix. 
teenth Rule of the ſeventeenth Chapter ) viz-+3 of a 
ſhilling is + of 55 of a, pound ferling, which com- 
pound fr wn being reduced into a bogs. © fraction, 
oives E164. Likewiſe F of a penny, is. 3of $3 'of = 
of a Soni fterling., which. compound fraction 
being reduced, gives 534 is +Laſtly, 3 15.755 15. and - 
37% li, being added according ro the ſecond. Rule of 
this Chapter, eheir ſumme will be found. 325608 or in 
its leaſt pn; 423432 Hi, . 

Y, When mix: numbers are given to-be | 
_ added, finde firſt of all the wybon of the þ-5---ag 
fractions. (by the” firſt or ſecond/irule of 
this Chapter} then add the Integer or: Tategers (if 
there be. any found) in the ſumme' of the fractions, 
- unto. the whole numbers, and* colle& rhe. ſumme- 

of them as you were ravght by the Rules, of the 
third Mt 
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BE: ny ., ples the remainder orer the common 
denor | 0:15 ſuch” new fradtion the difference 
- berween the: Gadions given, _— 
Thus the difference between the FaRion> - and Ty 
is ; Tn: ; Alſo the difference between the fraftions * - and 
3 40% is that is, the fra@ion 37 exceeds: ;: by-55 
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difference by the laſt Rule, 
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"yen" number or a mixt ;num- | 
er. alſo wheryboth: of them'sre. gixt LOs Op 
-nurnbe 6; feduce' ach whole, BO/WAT ure x 
"0 mbers into ar improper. fraftion or fraRions vichs:. 
#erith 08-eleventh rule. of'the : ſeventeenth Chapter.” 
and chen the operation will be” according WERE or” © 
rs this Chapter; 94 NT SB 


"oder will be found 44 vis. will be: 
_daced into the+ improper:fraQcion: 42, alſo 12 = be ; 
redacedto 2+," then theſe two' improper-fraGioris *£ <; 
and will be reduced into their'equivalent fractions F 
Me and £2 {which have a: common Denominacgr: ) 
Laſtly, the difference between”*3 and; $2 "5 ZZ or. GEL x 
In-like manner 97; being-givent tobe ſubtracted from 
[125, the remainder. will. be found 276 3a 20 
bvlequent operation'is manifeſt, | 
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F EE -Whe ' os pj: pr. nas is ine $ ; | 
» typical ven dead m-4.mixt.num-" 
 rles,vizo4-A-- ber, ſubtratihe ſaid whole. number, 
| from @. mist, from the whole p 17 lands: mae 

amber.” { ber (as'is -taug the rules-of the,” 

| fourth Chapter) a £/1eg the remain-; 
EE the. fractional patt of the mixt, number g#,; 

S ven, ſois the mixt number _ found, the remainder: 
3 'Or ciference ſought. £ 

248. 4 20G if 7. be givel to: bet biretted” 

RN. From 24+," the remainder 'will be 
\5— .  17F, av by the opprarion is mani; 
-158 $18 feſts Pa 
Y.. When a radtionis given to be- 
| 2. 4 Fran from ſubrraRted from an Integer, ſubtrad | 
Im. he Numerator from the Denomina-" 
- tor, and place chat which remains over the Denomina-'/ 
" tor, which new. fraction thus found, is the a - 
or difference ſought. - 
"So F being. ſubtra&ed from anTnteger, or t, the 
| remainderis. * - Alſo i 2 being ſubtraRed from F, 
the remalhiter is - Ty ls | 
WET © When a fraQiqn is given to be... 
« £'te wk {ubtraRed from a whole number greater. 
member preg. (040 7, ſubcradt the ſaid fraction from ' | 
wo: "hs, of E:; *one of rhe [nregers given (by the laſt fro 
Ge wer, Rule) ſo the remaining fraRion being Þ & 
annexed to the number of Integers teſſened by otity + 
or 1, gives the remainder or difference fought, 
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*-+.Thos 4 being ſuberaRed from 17, che reriainder 
46765; allo 2," being ſubtrated fdm- 3 9;the re- 
M84 thong bas Log rag 
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$p" Fo Wheti a mixt number 
©} trated from a whole number, ſubtract * | 
=} frſtof all (by the fifth Rule of this 4-Amixe wwm- 
» | Elpter) the fractional part of the mixe 7 from's whels 
{| number, from an Integer borrowed THe 
- | from the whole number given, 
1} "and ſer down the remaining fraction, then 
+ | 4dding the Integer borrowed, .unto the Integers of 
| the ibixe number, ſubtract the faid ſum from. rhe 
Z | whole number piven, (as 1s _ in fubtraction' of. 
 F* whole numbers) ſo that which remains, cogecber 
+ | with the remainining' fraftion before found, is the 

 remsinder or difference ſought, | 

"So if 9 4, be ſubtra- 

\Red from 50, the re- 50 . 
'- | mainder is40 2, , asby 97 
JF theoperation is manfieſt, 50 * | 
"| 7117; When afraction is given tobe ſubtrate& 
"| froma mixc nnmber, and che faid 
| | fraction is tels then the frafional 5: 4 frafion from 
part of the mixt nnmber, ſubrraRt © 99** number by 
the leffer fraction from the grea- __}  _ 
bc ogogt | | rule. 
|| ferby che firſt or ſecond rule of 
this Chapter, fo"the' remaining fraRtion being an- 
nexed to the whole part of the mixt number, gives 
theremainder or difference fought. 
- $0 7 being ſubtracted w12 I 
from "124 the remain- ci 
der is 1:43, as by the 12 4. 
operation is ' manifeſt, X 
1 2X. Wien a fraftionis given to be ſabiraKed from 
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' the fraQtionaly part, of the mixr ppmber, ſubtrat che Þ | 
ſaid greater fraction, from an ſnteger borrowed from 7 

the. WIA number,” (by: zhe fiſch.rule of this-Chapter) | 
and add the remaining fraQtion unto the fraftional pare | 
of ps $.0uns beparwh by the firſt or ſecond rule of the. 

$ nah. < bapter). ſoche fraction tound by that ad: 
| xn Ming AINLzo the whole, part of the mie 


number: leſſened by anInteger,, or, 1, gives the re- 
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134 E the Temainder i 1S'12 72,8. 
x OF. Fs from 1, the remain: Þ| ti 
— -der is *; which added ro 4 give f|+h 
b. + > 4 NO" which being anbexed. r012, | | 
_ (the number of Integers in = k 
 ' _ mixt numberleſſened by 1 or any gives 12(% by 
remainder ſought, | C: 
X, When amixtnumber.is oval k 
6. A mizt unmber 1, þ6 beraced from 4 mixt number, |; 
from a mixt num- 
der by this and the 2nd the fractional part” of the mixt | F 
Kext Rutle, number to be ſubtraRed, is lefle that {| þ 
. . the fraRion:l] part of che mixe neims v 
ker from which you are to ſubract, ſubrraRt the ſad 


Jffrr fron from the oreater, (by the firſt or ſecond 
rule of ths Chaprer) and ſet cown the remaining frq+ 
Aion: allo ſubtract the integers of cheleſſer mixt:nums 
ber from the Integers of the g*eater (as 1n SubtraQion' 
of whole numbers) fo js the mixe-number thus found; 
the remairder.or 6. ffcrence ſought. 

© if +53 be given to be fubtrafted i 

| 7 from 269% remainder will be fours 6 
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of is the ſum to bt reſerved as the fractional þ rt of a4 | 
| rewainder ſoughr, then add the Integer borrowed; 
>. | noche Lategers of the leſſer mixt number, and ſub 
in: | tract the fumme from the Integers of the gretter Mmixc 

-urber, (as in ſubcra&ion 0f whole numbers ) fo that 

which remains, togetbes with the fraftion before.re- 

ſerved, i is the remainder or difference ſought, _ _' 
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| Þ remainder will be found 144, vis, p 
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mh, 1657 qgc is 4; which added ro. 20g .. 
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an. jones, unto 29, ha will be 2x, wars p 
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od | thac the rernainder or difference ſought is 1443. 
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Wing unequal dengraingtors , reduce Sims, 

on them into tractions of the ſime value 
{ | vhich ſhall bave a common Denominator ; ( by the 

- I fourteenth rule of che ſeventecnth Chapter) and ther 
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- Mnbiplication of Vulgar Frafti- 
, ons and mixt numbers. ; 


"nn, ina, po. pra, Wy. et 


"0 L994 Hen the numbers given to be multiplied | 
V are both ſingle fractions, moltiply the 
"4 ©  » Numerators one bythe other, fois 
' To multiply ſingle the produR a new numerator :-alo | * 
Frattions. * - multiply the poem 
the other, ſo is the produt a'gew denominator, which p 
new fraQion is the produ& ſought : Wt Ih 
$0 +2 and F being piven to be multiplied, the p 
produt will be found 33 :%lfſo # and? being mi f 
tiplied one by the other; rhe produR will be found $' 4 
Hereyon may obſerve that in the multiplicerion of pro- JN / 
per Fraftions, the product is alwayslefs then either of 4 
the rerms given, for in mulciplication, as unity orr | 
is. to eirher of the terms given, ſo is the other term j 


to the product. b- 
17+ When one of the nombers given is a whole | ,- 


, - "number or a mixr number, alſo tf 
To multiply ” mixt when both of chem are mixt num-| 1, 
.. #umbers. " "bers, reduce ſuch whole number or p] 


Mixc number or numbers into an improper frationaÞl ;; 
fractions by the tenth er elevenÞþ Rule of the ſeven. 
tenth (. hap: er, and then the operation will be the fame; w 


as in the-laſt rate, Nt 
'* $0 8 being given tobe multiplied by 5, the'pfo- i 
duct will be found.43 4 ; viz, 8% being reduced int0 o 
q1.improper fration will be A+ : alſo 5 will be + , then My 
g-okiplying 26 by 5, the product is 130 for ane 


numeratdl 


DJ 
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I Chap. 20 Vulgar FraFions,  * 149 
| numerator; alſo multiplying - z by x,the produftis 3 
I for a new denominacor, which new, Fraction 4 being 
reduced (_ according to. the, thirteenth; rule of : the 
ſeventeenth Chapcer,)' will be 43+ he, produt 
i ſought, In like manner 7 & being multiplied by 5&, 
the progduR-will be found . 42, Here obſerve, that 
* | that when either, of the terms given is a compound 
the Fracion;it is firſt of all ro be reduced into a ſingle rig 
gion and then the operation is as before. | 
y ' To illuſtrate the preceding Rules: of muſciplication 


of frations, 1 ſhall add three notes, + | WW 
| Note 1. To take any part or parts of a namber ©  * 
held 0 ounded is notting elſe but to 
"I multiply che ſaid numbeighy the Fra. U/eſu! notes in 
ul: Ron which declareth what part is to. _ PM{fiplication of 
4% Þ] be. taken; ſo if it be required "to | CR | 
wp know. what is þ of 320, multiply 3 20 by & ( accor 
"OF ding to the ſecond rule of this Chapter ). and he 
product will be #523 or 200. In likemanner # of 434 
T0 is 303, Allo + of 120.is #2 or 3c, nt 
Note 2,. Sometimes the worke of multiplication in 
i mixt numþers may be compendioufly performed aſter __ 
10} the manner of theſe following examples... viz;{ ib.jt FF. 
be required to multiply. 120 + by 482, firſt multi- 

ply.the whole numbers mutually, to wit, 120;by 48; 

and place the particular products orderly one undep 
= the other as in Multiplication of 12+ 

My whole numbers; then' multiply 4$L 

the ſaid whole numbers firſt gi- 60 

ven by the Fractions alternately aSo 

-W *8. take F of 48 whichis 12, x82 

W allotake + of 12:0 which is co, 60 

of 29 place- the ſaid 12 and 60 58324 

=} vderly to þe added co the | | 
- L 3 - _ former 


Pers 
+ +28 


ed bs eb utle $46 dba Saas. EA, A COTE TOP L OOOneD 2B £2 " > 4 

Ee” _ Fs PE " p-- '* fd BBY ra we ak TY os Oe - 
7 S. » DI vs * 6 hob w REN » x » F747 WE Wu TAE 

7; Ea - 4 6 


159. : Multiplication 7.56 


farmer qapticuler p produRts :, Laſtly, adde all ropether, 7 
and to the form anvex the produt of the two fraQiorg, 
to wit in this example, the produ& of the multipl, {| 
cation of by ©, w ich is z, ſo the total produ@'e. 
Fm will be 5832F, as you- fee by the examplein I. 
e Margent. Jn hke manner, if. 184 be multiplied | 
þy 4ch, the produR will be 746+; and if 29%.he 


thee hed by 50. the prodat will be 1 as 
$ 7 the crate in the Margent. , #737 f? 
18% + {© 268 
Hy a+ 
? 720 *a® , 
Ex: 25 
OR 6 ” 1475 


746% 


Wete 3. When a FraQion is mykiplied by its No 

winaror, the'produ& is equal to the' Numerator; 
Jo. if this fraRion® be multiplied by the Denominator 
" q, the produt will be 2, which is equal to the ſaid 
'Numerator 3, in like mannerif ; be multiplied by 
the denominator $, the produ is 2 , which is <q 
t0'5 phe Numerator « of the ſaid #, ? 


iT 
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Concerning boy” TU iſto 103 ” ET F valfions | 
. and mixt number, peer 


: 4 


4 W Hen the numbers' ivenare both ſingle fraRj- 


ons, multiply the Denominator of 1 Di- 
viſor by, the numerator of the Divi- _ 
dend, ſo'is the produ& a new ny- The diviſes * HR 
\merator : alſo, multiply the nume- . 2'* frattions. 
rator of- the” Diviſor by the dehio- Eo 
minator: of tht Dividend, fo is the produtt © a new 
denominacor, which new open 1s the quotient 
ſought... 7, ; 

<0 if $ be given to be Sividei: byt, the quotiens 
will be found 3 i2. viz, multiplying's by 4 l ie 00: 
dy& is 29 for.a new numerator, allo. 
multiplying 3 by 9, the produt 0) 8 wey 
$25 for a new denominator, fo is | 
#2 che quotient ſought; in like manner if 3 be. given ta 
by divided by # the quotient wull be Ls 
found to be Z#thatis' 2 74, as'you (3) 3 (i 
_ ſee. inthe Example | here,you may. w 
vbſerye'that, in Diviſion by proper. fraQions, the quo: 
' fient ts always greater than ' either of the frattions 
given .” fot in Diviſi on, as the diviſor isto 1,07 gairy, 
to is the dividend to the quotient. * . ..- 

__ When' one of the numbers given is a: whole 
forider or” a” Thixt nuwber ; ailo when .. both 
are” 'rpixt notnBeg reduce ſuch. whole number or 
mixt” number 6 humbers into an improper Fra- 


 fi01..9r” Fractions , by the. tenth or elevergh ruſe 


b 4. ; * TE 


\ 


of the ſ arcane Regen of ad a. the 0 aj g ry T 
 willbe theſame as in the laſt rule. "oy 00 : 
So if 42 be divided by 7 £, the. quotient will be Y 

' found co be 5 #, for 5Zand 42 will be ug 

+ reduced into theſe improper fraMons 7+) 42(. _ ; 4 
Bt 

if 


i*ard , then multiplying 42 by 2, 
| theproduRt is 84 for a new Numera- )T (i 
cor, alſo multiplying I5 by 1, the _ +. 

xrodud is 1 15 for a new Denomina- 15).84 to * 

or, ſo is *£ the quotient forght, 
which is equal to 5 + (as is eyident by the chirteemb 
rule of the ſevenceenth Chapter, ),tn, "Like manner, if 
' 6% be divided by 2” the quotient will be 1.2 74 Alig 
it 53 be divided by 123.the POUR: will be 34, 


Wuefion fo we HA c the Roles of Velgar 
C moats: lack xndutd of : 


3 | "YE 1» The difference of two. numbers js WY 
E the lefler number is FP whaci is the: greater ? doſwh, 
( found by Additicy. di 
et. 2. What, number iS chat which if added to. 
3+ gives the ſme IF Anſw. 4: ( found by | 
Subtraftion }: ; 
| ot. 3- There is in three: bags the ſamme. of 
l fering. E779 inthe firſt bag 5<£ 7, in the ſe, 
Code] 4OrF1. Fac is1n the chird þis ? Anſys 303 4 
( found by: "Addition and 5 ubtr ation, Wt 
reſt. 4+ Two Merchants A and. R, Jave certain | 
ſhares" n.a ſhip, the ſhare of 4 is ,; of the Nj ip, that 
of B 33> what j$ che diff-rence bety rycen. heir par.s ? 
; Anſw.' the ſhare of A exceeds the" bare of B, by. -35 


{Sons by Subtratlion, ): Pry” 
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"Fo 'Whar /is + of "x30? '& Afwer' "$13 


(found by | Moltiplication.”) 
oe eto -mwwmber: is tht which bejn 
\mulgiyed bye Producerb 253 Fj " Aufiw. *415 (found 


11;Now- fllowenh: the dodtine of Decimal" Fre: 
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"Notion e Deciniale: rolilions,.. 
: a fiq MK} TY2FMEUs . | 

to determine 4-who 3 Was: the firſt 

t Decimal) Arithmetick:; to:liphe, 


+6 
B. 
$7" 4. 


The is. hard, 


ic 
a received. much, improyement within theicox 
ot'a_ few years, by, the induſtry of: Aris; acioks 
ſems.to; Le arrived at- 9n;;.) The excellency 
NY OERTESS mores 
y it to the prac tica part of, the Froper | jo "0 
+ OR and to. the Conftru- & 4 *dlrithimes 
Rion, of 7 qþ1es, which depend gpon ' ek; 


ſanding or conſtant ,proportions, ſuch are Trigenome- 


frical Canont, T ables for computing of Compound In» 
"as «/+., &c. .in.which caſes decimal operations do afford 
0 great help, that (in my opinion) many ages _ 


Tor produced amore ule ul-1 _LyERUPn but. ir ej 


4 


jr, "*, Hd "2 "" 


Notation. ** Book | 


4 = 77 al "Arithmet "vo moſt: eo 
ſolution beat pn = 
{i & oh may be auſetudas thar , 
is exattly true; jo common: afffirs} the toſs of |: 
457% part 'of a gra5n,or of an inch,” &c;.co.wit, 
_ quantigy; which cannot; be feenis inconiderabte : Þucl 
> would not be miſtaken, for in- extolling Decimals'l 
| '\_ © do not cry down Yalgar Fra- 
| Data ating "Fions, lince experience ſheweth 
th Hs cimul \Fraffipns are com- 
monly ___ (IOK og: to CEh manner of que- 
ſions: about money, witybts Gece br indeed many 
queſtions may be reſolved with much more facility by 
 Palgar Arithmetich, as may partly appear by the fub+ 
_ ſequent. Example --$0  witpat pfa—67.—84.. the 
" hundred . weight of Fobacco , what will 987 hun- 
-dred weight coſt ? 4 fs 9212. {, which according 
ro the cormmon Rule of Pratt? by Mit wor parts is 
found out, ina quarter of the time thar will vceſſar 
berrequired rOwerk 46 by: Drevnal? Which at laſt will | 
' gig: aw impeefe@vinſwer:;- 1 might-inft ance the like 
rednvenience! "divers .witys? were it Hot for! loſs of 
rime;) ſothav"the ripe uſe of" Drevijal Lav vpon 
thediſerction'of the pF." | 
+> Whet' a ſingle Ergfion hath fer its denomins- 
> rok a timber" "corfifting "of 1 
= Myles fa 2 op afity m1 the extreme; pace 
| © - Mirfibel Bin, towards the Teft- tran, and'n0- 
thing but a Cypher of 'Cyphers tawards the right, 
je is moneparticelariyicalled a' Decimal 4'of this kind Þ | 
are theſe that follow; '&;  thar is fivetenths, ;54; five 
© Iandrodihipa es; hkewiſe theſ are decimal fr actions, 
5B Fred,” mah 01ct ve. 6; | 
] HA 'Veamal Fraction "iy becxpreft wh; ju 
L 


& 


5. (f: ow Fe 


---not-of-ſo many 


- places, the Denominaror conliſts of x with two 
.* or unity with three cyphers annexed”:":f6 the of 


| Deaimal 1 Fraffions.. 44 5s _— 
denominator, by prefixin, a point or comma. N.4 


; a (-ro wit; 0n- the left han -of theNamerator”, 
 fo4+ may be written thus, thus, 
..+.25 0Fthas 2g. 


; «5'or thuy,s! and 438 chus, 


TY. Decimals han the Numerator tit 
places as the Denominator hath cy- 
phers, fill up the void in the Nuterator wi 


; .xyphers prefixed on the left hand:ſo--+ 5s v written cthas 
: Dy; likewiſe 3552 thos, .o50, and +;#:4, ++ thus, 0 Df, 
- likewiſe 755%, rhus, 006: 


V, In Decimats thus expreſt , the Denominator is 
diſcoverable by the places 'of the Numerator ; for if 


" the Nutrerator confiſts'6f one place, the Denominator 


conſiſts of 1 or unity with-one Cypher” if 'of- bd 


annexed : : ff of three, the Denominator toriſiſts'o 


nominator of ,25 is a 100, t  Denominator of 050 
1s 1000, andthe Denominator of .096' ts 1600, 
V1.Cyphers at the end of a Decirnal do neither avgs 
ment or diminiſh the value-thereof'; ſ0..2,130, .200, 
.2000 are 4rcimals which have one and'the ſame valac, 


_ ſor5**being abreviated bythe eighth raleof — 
 teenth\Chaprer, will be-made 4and fo will442s 


VII. Wherefore Decimal fractiotsare Ry oct 
ced to'a common Denominator, {which ig a mon na 
work in Volgar Freftjonr:) forif all the Notnerators 
of as many decimal fractions a5 are given, be'made to- 
confſt of the fame number of places, by annexinp a 
Cypher or cyphers at the: end (thaths on' the right 


45 hard ) of ſuch Numeratory as are defeQive, they will 


all be reduced to'a conimon Denominator ſo rheſe 
Decimals .2,.03,.0:7 ( which fignifle 55, 52, 5227 
as bo reduced into: theſe, +200, .030, ky 4 

ave 
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have 1000 | for a zommon. Nenominator. . + 

F111. \Tbe order:of places in any: Decimal-pro- - 
reedeth from the left hand ro the right, contrary tothe 
- order. of placesin the Integers, which is from the right 
hand to. the left: ſo in this Decimal .247, the figure 
2 ſtandeth inthe firſt lace,( being the outermoſt to. _ 
wards the left axF pa j nextco che point, ) the figure 
4 ſtandeth'in the ſecond place, and'7 inthe third. Allo 
in this Decimal +0245, a Cypber ſtands -in; the fr 
place, 2 in the ſecond, 4 in. the third, and;'5 in the 
fourth, EN. SF tp 

1X.. Every. place jn the 'Numerator-of 'a Decimal 
FraQion ; hath a peculiar ;Denominator or- proper 
value,. viz; the Denominator of the firſt placeis 10, 
of he ſecond; x00; of the third-, roo0-; '& 5, fo that 
the firſt place! of a Decimal ſignifies tenth-parts of an 
Pit or Integer; the ſecond place ,bundredih parts 'of an 
Integer; the third. place, thonſandih parts: of an Inte- 
ger, &c..; Hence it is manifeſt, that- this Decimal - 
23254 (every. Place. thereof being conſidered apart 
by it felt) conſiſts of .3,..02; 005, .o004, (viz. 
— 6941 Tante.47750t 45 ) which being reduced 'OAs 
. Common denominator (-by.the ſeventh -«/e of this 
Chapter), will. give" theſe, .3000, .0200, 0550, 
*0004, (50 wit), 72835, 156339, T3552, 155558, ) all 
which collectively make . 3254 ( or 32354) 
., X+, In,whole; numbers, the firſt place above ( that is 
pn the lefr_ hang of) the place of unitiesGpnifies Tens 
of unitics g 'buc-he firſt place beneath, thar is On the 
Fi! hc hand of )he place of-aunities ſignifies tenth parts 
of 3 or uhity, and is called the firſt place of Decimal 
parts or place of Primes; likewiſe the ſccord place 
gbove the. place of Unites , fignifics hundreds of U- 

| UDNILES 


— » 
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Wy 2-H the rofl place beneath the place of uw. 


eh bundredih p arts of. x Or -un and 


| "js called the ſecond place of "ah 98 a or place. of ſe- 
 - conds, fa tbatasthe yalyes of the places im Integers do 


"aſcend in a decuple proportion from the place of Units 


rowards the left hand , fo the values of the places of 


- Decimals do deſcend in a-ſubdecuple proportion be. 


 neath che place of unirs cowards the right hand ; all 
which willbe evidenc by the following Table, 


A, 


dg 4 Table 'for the Notation of *Integers 
© and decimals Pe 
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 In' the z{oregoing Table, you may obſerve that the 
places of Integers or whole numbers are ſeparated _ 
' from the places of Decimal parts of 1 (Cor unitie) by a 
point : ſo the number on the keft hand of che point _ 
expreſferh 73285 integers or unities, bur the roambec 
on the righr hand of the point expreſſech onely $237 
parts of i (or an-lnteger ) ſuppoſed ro be divided ws 
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14.3 


, $./ po ©; 
—wI ; oO Let 3 
S «4 WRTD i. m0 7 
$77 F 8 
, P f 


* f 
In. 


TW, 


: & 
” "; 
8 d. 
Z F 
" BY P T' - 
» ” F-27 
HKE'ma num 


Integer, and this number 28 5.:82 ſignifies 285" Inte- 
| gers (or Unities) and 732 parts of an Integer, 


Concerning the Reduttion of Vulgar F rations 


" fo Decimal Fra#ions, 


F the greateſt integer of money, as alſo of weights 
meaſare, &c. were ſubdivided decimaliy, to wit, 


'l 


_ ® pound of Engliſh money into ten equal pieces of 


coyn, andevyery one of theſe into ten other equak 
pieces, &c, and weights, meaſures, &c. after the ſame 
manner , the doQrine of Arithmeick would be taught 
with much more eaſe and expedition than now it is ; 


* butit being improbable char ſuch a reformation will e- 


ver be brought to paſſe, 1 ſhal! proceed in direding a. 
courſe to the ſtudious for obtaining the frugal uſe of 
ſuch Decimal fraRions as are in his powers 

Ii. Foraſmuch as in Arithmetical queitions.,, ſome 
of the given numbers do tor the moſt part happen to 
befrations,a way muſt be ſhewn how to reduce a val- 
gar fraQtion to a Decimal Fraction, yet inlome caſes 


[thereis no need of this Redvction; for example,a foot in 


Edu fly be divided, fiſt into" ten equal par 


Hlengeb is valgarly ſubdivided. into 12 inches, an inch 


Into 4 quarters, and each quarter into,z half quarters; 
tuta foor may #5 cafily . and a great deal more com- 
ts, and 

then 
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Foe, 


then eachof thoſe/into ten viticr <qualparts,and each Þ} 
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are tavghr in Subtraction of whole: numbers: (by J. 

Nb the Rules of the fourth Chap- j 

B37 ter) ſo if this decimal fradtion} + 

784 - A784 were given to be ſub-J 

_ trated -from this decimal } | 
053 .837, the remainder will be -. 
> ET. ' «OS Jy that is, FIT” parts of * ; 
We FOR an Integer ; in bike mannery' » + 


} ye e given to Fe SS - - 
2þ Srom - 205 .094 ;- "the r remain» - 
.derwill be 21 67d Incach 
of 'which Examp esyou may 
obſerve that 1o'is borrowed as - 


Often as need requires, acc acnogen ing to' 
- tration of die numbers. ; 
' Note alſo, wherithe decimals ia both the mach | 
'ven conſiſt nor of. the ſame number of places, = 
decimal. which js defeRive in places towards the righe 
| hand, muſt bave'the void places filled up withe exper 
or acleaſt. cyphers muſt be ſuppoſed to be annexed 
' ſoif this decintat: .04338 be .given-to be ſabtraReed 
from this .65, [the remainder 
will be found to: be .69662, © 65000 
8nd the work will ſtand asio' . * 04338 
' the Margene, where you ſee 
the three void places are ſup- | .co662 
| plycd with cyphers, andthen 
; the operation'is as in' whole numbers by borrowim 
- Agoften a5 the lower-figure cannot be ſubtrafted fro 
\ theupper. More Examples of Sonny of Deci- 
# [mal ate theſe oo of 
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2 Adwltiplication of Decimal Fraftions,-'\ 
gy Hrarttrtnt 0556-30 2ST arg OY 3 
SF owgntr 7 ot Oe, 5 eyly,; 7 
NF 7 Hen two numbers are given-to be multiplh. |. : 
VV: ed, andarebothmixtnambers, or bothde. [-- 
imal.frations,  orione.of tliem a whole aumber, and | 
the other a deeimal. or mixt number; (which! are ll | 
the <sfegithat can; happen );:there is: no. rieceficy of || / 
; writing them down preciſely-ove under the others {| + 
3B in Addition andSubtraQtion, for the product or number | + 
0 ſought yp Cong depends not upon any reghtar 
6 | placing-of che crwo numbers given: ſo if this: mike 
3 number 56,3 were given to be addedto this mixt num. 
/ _ .  ;ber 1430526, 'they ought:to || | 
1.30526 '- | þe written, one under. the | 
- $60. other, as;yot-ſee ( according | 
—————— to the ſecond Rule of the 
24th, Chapter ). but if they 
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<>» #4 
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* $$) 


are tobe multiplied one by the other, they may be fl + 

Th written} thus, . ": 30:44 31 
_ 4 9G .. 1.30526 ll 
METH We whe STS 4M” | 


TI. In any of the Caſes which may happen in Fe 
BY ._ Multiplication of Decimals, multiply the numbers gr - 
| | venwif they mere wholenumbers, then cut of #Y /- 


os 
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a. T-.- 
* gp" _ 
Ms " 
$9 Ce = 
LO o \ 


Kiving choſen th; AU he. oltiplicator X A 
"raul: leaſt work, and ſubſcribed it under 3 pM 
a | (to wit, 56.3 ] qt cath. | 1,305 


; "g _ 0. boy It . | 
"Whole made nk ay! Pp: Drs 


he felt  plring hae - Dy 

3nd ſubſcribe "the ' product £ Helge 

Meteo, which 'is 391578 "- $6,3 

pn erricath the line, . and pro. ———— _ 

| Woke bart mater \ with ; 91 £8. 
"me orher muſciplyt res 783156... 
""'Gand 5, At aſt! fo nopef5 652630. © 
"tal of the particu oy produfts. - 
-- to, he 73486138; and be-.. raldb6ua8 ; 

_cavſe there are 6 Oldies ofdes,....:. 

. Cimal parts in borh the.numbers given, (10) it, TE \ 
"ces of parts in the pr phi ard 1 place in, the 

* "mukgplicator') 1 If. off -6 places to. the: | rags hand 

Wy from thetotal before ls, ſo will it 

K 8 Th 5138+ "mheclerc as that the Frve ig 
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towards the righe. hand,” 

. '\'1', becauſe there are two places . 
24 5 "op "of decimals in the mult ipli--. 

Ef A (be I 

egers DIP but ift zre had been Teck al. 

A h e multplicaror, ſo many more- place "i 

hoal ler been cut 'off, as was ſhewed in the firſt. 

Example. © | 

_ Again, .if theſe two decimals $7 and .9 (0 x 

22 and 5?) were given, to be. 

$7 multip lied one by che other, 

v9 «the! Ie produdt will be found-. 

— to be ,7$3, ihac is 535% party. 

783 of an Integer, as you ſeeing 

©. the Example, where you may... 

obſerve that the produt is. a fration only.,' for after - 

3 places (bcing 'thenumber of places of decimal oM- 

both the numbers given to be multiplied ) are cut off. 
es _ right hand, there remains 10 logger on the left 


I; 1 Woe the Multiplication i is finiſhe, I chere- 
ariſe not ſo many plices in all as ought to be cut off: by 
the ftcond Rule of' this Chapter” ( which may few 


A 708 > N "he Odd % in- 
ſe decimals. 208 Soon os 
ther, I mul- 


Ef þ - 6 W of this Chap ver 
I Þ - for Bop s, 0H 
| jigbrband, and here CEDIA « in 
ll, ; whereſore 1] prefix two cy- 
'phers, to wit, as ogy as 
there are places wanting, and. 
"the prefixing a 'poioc,, F 6: 
= predut will be 001975 or - 
» | Tees 4 like manner if*-this 
- ] it number 5452 5 be multipli- 
"1 & ed by this decimal ,0026, the 
tru produd will be found to be 
0143650 (or FFT as you 
may ſee by the 'operarion in the 
| i where one cypher is 
|. prefixed ro the numbers ariſing 
i from the cocal Multi :cition 0 
+ diſcover the true produ. - Ss 
. JF.” Decimal 'parts'of an | Integer To reduce decimals 
"'may be reduced tothe known or ac- #93he knows _ 
-coſtomed parts of. ſach Integer by oth ag 
- Nulciplication.only,” for-1f the deci- 
mal fraction given be multiplied by that cd which 
 declarerh how.many- known parts are equal to ihe [n-. 
 teger\ ,the produd gives the number of known parts” 


F #equired; $0 this decimal ſradtion of a pound terling, 
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B ©, Farth, 19520. 
; another farthing, fo it ap 
| _  - pound ſterlingare 17 5. 44 


_— 


fame manner, a devima? fraction r what- 
 ſoever may be reducedinto the known'or accuſtomed. 
parts of ſuch Integer.  _ \- OP 
Lt, ' A briefer way to value any dec- 

A brief way to fnd mal part of a pound of Engli/t me- 
the value of a7 wry, without loſs of a farching may. 
decimal fraBion of 1s this, vis, the figure ( if-any bays 
a ud of Eng- ESL : Tat SLES 2 
' pen ) in the firſt place of the deci: 


. 


| F*e*)" + mal beingdoubled gives ſhillingudſo 
If there be 5, or a figure greater then, 5 in the lecond.. 
place, opeſhilling more is to be added to the former, 

- hfily,, when 5 is taken from the figure in the ſecood 
Place, if. every unite in the remainder 'be accounted + 
ten, andthe figure in the hat ce ad ie , thee N] 
tens ani] pnits caken as'one number and leſſened by 17 Y | 
Preche namberof farchings, which wib ihe hilng | 

; | / 6 | ; | | 9-9 re: 7: 
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i 4 inthe firſt place being doubled gives 16 ſhil 
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iþ, 26. 749i Decim , 6% : dh | PAP. © a 

7, po. 5 Ot 5 [ ; ; HEN . 

i "2 008 þ0# þ 1 2 py [ ! x. , » , | | \ x x#; £1 - q - 
fore found detlate” the:vajue -of che decimal: 
gfore found tetlate the value of che decimil. pro» 

ounded;. likewiſe if che figure ini the ſecond 

YE} "fe ID F my 0 IT 1 biotin? oi Sad 

{when any-happens) be lels then 5, every unice in 


" Jueb figure is-to be accounted ten' as before : ſoin the 


| Kecimal defore mentioned, toxit, 8687 4. thefigure 
becauſe 5 is contained in 6 which ſtands in the ſecon 


aa agars hrrowrngiaps ns nc 
76 ſhillings,” which will now be made 17 x; that'done, 


| the rembinder of the ſazd 6 after 5 is ſubrrafied;eo wir, | 


 "qbeing clteemed as 10, and addedo 3 (which ſiands- 


” 


dad” ters, 


. " " mag? Wy £ 
7 "2 : x 


FS | 


4in'the third place, and to be eſteemed as unites): gives 


= þ 38, from' which abating 1, the remainder fis 17 far- . 
{ | \thingsor 4, pence and-a farthing; ſo that the value of 


"the laid decimal .8687 1, is found as beforeto' be 17 
ſhillings '4 pence 1 farthing. Afﬀteer the ſame manner 
"this decimal of a- ponnd of ZEnphfh money, to wit, 
443197. will be redaced to 6 ſhillings and r8 farthings 

1 or 6 ſhillings 4 pence 2farthings, which wants le 
"| than a farthing: of che exaQ value of the "decimal 

be 194, FEY: F DEF | 
2” ; V. Having explained all thecaſes in 27altiplication 
of Decimals ; I; ſhall here give the learner a taſte of 
. "their excellenc uſe,by ſome familiar Le nana bin 
it will be evident, :thar whar is ofrentimes performed y 
' many tedious Aſaltiplications and Diviſions inthe vul-. 
- gar way , is effeed for-the'moſt part by one or two 
 Multiplications 10 Decimals. OE 
- The firſt Exemple may be this, ſuppoſe there isa 
-. certain piece of 'zYainſcer in forth.a refFangled parallels- 
__ Fram commonly called #lovp {quarz, whoſe breadth 
" BB'g yards, $ of 4 yard, 1 wailand Zof a neil; and 


% 


of Sflenpb's 044003 of x 50-4, thequetionis ts 


- know how many fſqwrre yards are contained in that 
ARS _ piece 


w 


—_ 


| b-= in the 


: Wainſco 


Wainſcot, which are before expreſt by the Cons FE 

 partsof a $ nails, &c. muſt be reduced into des} 
cimal-partsof a yerd, "which are as ealie to find by x + 
d. that is ab ivided decimally as the common pare” 
aarters and riails are found bya yardy arly fob- }. 
ed nan q ag a yard ſubdivided decimally; 

rm ye” pftion ad pe by the ſeventh Tabla 1}; 
of. the. done Table of Reduition ,_ viz. looking 


inco the ſaid T ablet,cighr againſt *3.7 
2 yard, 1 find chis decimal — 220079 
-  Alſothedecimal correſpondent we woe SR 
21 nail is——— 0625 
And the decimal -0 of + of a or 
is — 4 
7 The "fas e 3 J28125 
Wherefore - che breadth. of the) 
Wainſcot | in yards and decimal Parts 3823138; 


is 


Again, the decimal of half a yard Ke 
is-.5, wherefore the lengeh of: the$ 6.5 


The length” and breadch being EM 
-mulciplyed one by the other produce {_ FS 
the [per ficial content , therefore the >24. 882812 $: 
number of ſquare yards required | 
Is - maps 

" Wherefore 1 conclude 1 that 24 ſquare yards and. 
ſomewhat moreare contained in that piece of Wain. ' 
or,  andir is evident by.che firſt place of the decimal © 
 thar c what is above 24 yatdsis mere then: +, wy : 

en} 


ay n a into. 
"0 in other Leand'y 


p 7 FO LES Ss: MODE - wu 
; | ons in ar 6 this rare, 5 will appeat by com- 
| paring the precedent 0- 
- | _ peration with the com- i Joe, 4s: 2, 
1 mon way of working , 3-73=1=T 0 
7 dar gags viz,, the a” b 
| 3 yards, 3 querters of — : 
@ yard, 1 nail, and + . IS = 1 
| of a »ail, (.which ex- add. op CEE 
| preſs the breadth before - OO n——— | 4 
- .,Mentioned ) . muſt all be TIE: ODE TETTRE, j 
| reduced into quarters of Th "4 | 
: nails by the ſixth rule of c 
the ſeventh Chapter, ſto. - 60 _ ule 
- there will be found 245 | nitſ_—.. 2» 
. quarters of Nails, as add 1- 
.. you ſee by the pg _— 
tion, - 7 + | 
Again the6 yardsand _, 4 + © -- 
. half which expreſs the — $A | 
* wa; aforeſaid, muſt 2.44 - 
; likewiſe be reduced in- add 1 1, 
+ to quarters of. Nails by — - 2 
the atoreſaid Rale, fo _ 245. 984 of nails. 


| there will be found ; = IF RT 


4 ..416* qularteroof nails, wo 
\ Then multiplying the breadth and length one by the 
other,:to wit, £45 by :416,. the produdt will give. 
101920 for the ſuperficial content of the piece of - | 
Wainſcot in ſquare quarters of-nailsof a yard; now | 
. theſe ſquare quarters of nails of, 2 yard/ muſt be redu-. 
. ced to-ſquare yirds; and the readieſt wiy ito perform 
_ thatis tofind firſt of all how many quarters of nails-of 
© _ a yardarecantiined in one yardin length, viz, fince » 
there are16 nailvina yard, thereare conſequently 4 
' . times 16 quarterd of nails,to wir, 64 Quarters of nails 
ina yard in lengrh,; therefore 64 multiplied/by 64 pro- | 


- 


3 duceth 4096 ſquare quarters of nails in-a yard ſquare;* 
- + laſtly, I ſay by the Rule of 3,3f, 4095 ſquare quarters FS 
'- of nailsof« yardgive 1 yardſquare, how mary yards Þ}F_ 
——=—_ ſquare wilt 101 gzo ſquare quarters of nails give. ?. 450 | ÞF 
will the Anſwer be found 24 2425 yards, which wake 
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—_ 
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prikeny J "Now 1 ieve ive 


- which of ſours way sisthe more ex] 
_  folethim ike which li eth him beſt 
Example. 2, here is a {qi Wer C 
terriinated {both ends with rey if 
thebreadch of rhe piece: of Timber is 1406 qi 
+ of-atvinch, ad \ balf'q 1Htrer of aninch; edep ny 
& thickaek is r foot's ledker? z of aninch, -#hd 3 or 
taff quayrer of aniinch, and he length of rhe x iece] 
* 11 feer 10 inches, and 3 quarters, the queſtipn i how 
|  mariyfolidor cubical fret Are conan piece of 
er? The Anſwer may befourd by deriwa! Maul 
HOWIE it - 
-B lid content. -may i iven infeec 
| the yur” 4 ſhoe! as wel-irvthe' breadch” depth;- and . 
| _lepgth; which! are defor#-expreſt: bythe accuſtomed 
f a woof: -inches, quarters andibalf quarters muſt bere © 
| 1dycedinco decimal parts of a foo, whictrave as eafiets 
_ findby a for ehar is ſubdivided decimally, as the other 
3  1commoty-pa ts by « foot vulgarty-ſabdivided3+bur: for 
/ [ want” of 'a f6or ſubdivided decimally -'rliis "Redwttion - 
| ny bepecformed by\cheeighth Tablis ks Ionee- 
©, dent? "able of 'Rednction, "viz © = | 
:*+Thbe decimal correſpondent to: "906 in- 41 16 0) « 3 
(obes 15— art: 3 ob 4 $ Þ þ 
z The: decimal of, + of en inch i mmm, —063 : / 4 
The gecimal of half a {Orer of wa, Ed | 
irch [Smet — F "SX} 
The _ of thoſe 3 decical, 1 iq—dthin of60 Ok 
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a it 7k 
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His 


| The decimal of tor ain is————.062 


"The > 


ch of he piece is—T'1; 895 | 
+ depth and length bemulcphed 


lf a foot, a d ſomewhat morethan belfa quarter of 
- . afoot are contained i inthatpiece of Timber, - © = 
a» _ \Exemple. 3. How many. E gninoctial degrees are 
=> correſpondent unto 136 dayes , 24 bonrs ; \and 40 w- 
uxtes?; The Anſwer is found by. multiplying the time. 
iven by: $00, for ri 14) is r0 360 degyreag? f0.136 
4 and 40 minutes , tothe Equincctial. 
egrees Cans Wo" firſtche 21 hours and a0 wn . 
© | _ © .qaures muſt be reduced to decims! panes of a day, RN 
= tem Tablet, thus, 


Lis the ſohd content requi- - 


as. ark. "I PER TE Ie" 
; - A £ 
$1449 TP UPLE 3. 
n+ 


1ap.27- Decimal Fradions. 193 4 
| The decimalof 40 minutes is— ——02777 

| - | The ſumof thefe 2 deelmal —————.90277 ; 
EY Logo time propounded is——1 36.90277' - 

Which being multiplied by 36027 , 0, a... 20 
produceth DO ——— Fer 49284.99 &c, 
Wherefore 1 conclude that 49284.99 or very near 

49235 Equinectial degrees are correſpondent unto'1 36 

' dajes, 21 hours, and 40 minttes, Which was required 
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by the queſtion; 


OT CHA P. XXVIL. 


Concerning Diviſion by Decimal FraTions, 
1; FN any of che Caſes which may happenin Diviſi. 
on ” Decimal frations,if the Dividend be grea- 
_ .terthen fie Niviſor, the quotient will be either a whole 
_ | numberoretſea mixe number, bur when the Dividend 
|] ilefschen the Diviſor;, the quotient muſt neceflarily 
bea dedmal fration; for a leſfer number, is contain- 
edin'a greacer once atthe leaſt, but a greater is not Con- | 
_tained' once in aleſfer}, and therefore in this caſe the 
7 quotienc is always a fraQion. £7 Tt 
ff ++ ZZ. Somerimes the Dividend, whether it be a whole 
| number, mixt-number; or decimal fraction is to be pre- 
4. pared by annexing a cempetent number of cyphers | 
| . thereunto, to-make room for the Diviſor « ſoit 32.5 | | 
-#- were givento bedivided by 17.325. rhe Diyidend 
| 32+54mult be increaſed with cyphecs at plealure _ 
- RR. this 
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194 ©... Divifor of _ Book 
this manner 37:50000, &c. | Fikewile if 1-wete gi. F- 
; F . Py % . = [ d. . + #* | n T > Lg Rs 
yento be divided by-360, the DiviſDoicannot be.rhade Þ- 
. , , __ I of $e 


till the Dividend 1. be incfeaſed with cyphers , which |. 


' being-, annexed-;/ hrhe Dividend | will © ftand' thus N- 
I,009090, &c,". Here note,; thatche cypbers'annex- || 
_ Edin* manher aforeſaid do, lupply . places of decimal 
parts; and wil. te auſefu} m-diſcovering the quality! 
of the quotient accordivg. to-the. fourth. Rule of this 
*Z11. Afﬀeer the Dividend is prepared by annexinp. 
cyphers, when occaſion requires as in the laſt Rule) 
all che places thereof muſt be eſteemed as one whole, 
number ( to wit conſiſting of unittesor Tntegers Yan 
ſo is the Diviſor to be eſteemed whether it be a deci- 
mal fration or mixe number ; for 1n all caſes the Di- 
- viſion muſt be performed in every refſpe& accordingto 
the_rules of-Divifion of whole. numbers in the_ ſixth 
Chapter. Sod if this mixe number” 326.25 were gi- 
ven to be divided by this mixt number 12.3, you 
muſt divide in theſame manner; )aswhen you divide 
32625. Integers by 123 Integers; alſo if this detimal 
.$356 .were givento be divided by this [decimal of, 
'you- are co divide in the ſamemanner, as -when you 
divide '$356: Integers by 5 Integers, ' and after-ithe 
quotient is found, the degree or place of rite firſt fi- 
pure which 'arifeth/in the quotient muſt be inquired 
after; viz you" muſt know bow far ſuch" firſtifigure 
is diſtanc. from the place of» units ; to. the :end- that 
-the point or line which is uſed-ro ſeparate beryeen, 
the place of unites (or firſt place of integers-):and _ 
the firſt place of decimals may be duly placed This is 
the'only knor in decimal Divation; wand may be reſvived , 
: by abe following Rule, viz. = 4: 


IP, 1n. 
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happen in DNivifion of decimals, - to' diſcover the 


'F the/firſt figure which ariſeth (in the * 2#4/ of the 
| Quotient , will be. alwayes - of the 
© fame place or degree with that figure | 4,” jrcimal fra- 
- or Cypher of the Dividend, which at &iovs. 

the firſt queſtion ſtanderh over, or at 


quotient, 'in alt 
caſes of Diviſion 


| ies in the Diviſor, - 
To illuſtrate this Rule I ſhall give examples in all ca- 


| ſes, and firſt let amixt number be given.to be divided 
' by a mitt number, viz. Let it be required to divide 


172.5 by 34746, here ( according to the ſecond 
Rule of this Chapter) the Dividend muſt beiincrea.. 
ſed *with cyphersart pleaſure, ſo will ic ſtand thus 
172.500080,* &c. then' Diviſion being made ac- 
cording, to the rules of Diviſion of whole numbers 


in: Chapter 6, the Quotient ariſing/ will be 46649, 


3.746) 172.500000 (46049, &e, 


Now it remaineth to ſeparate the Integers in this 
Quotient from the decima} parts; to perform which, 


Þ lubſcribe the 'Diviſor 34,746 orderly underneath 


3:746) t72,500000 ( 46,049 


3.746 


the firſt Dividual 172.50 ( b:in3 that part of the Di- 


vidend, whereof the hr{ queſtion mi ft be a: Ked ) or 


- at leaſt | imagine the Diviſor to be ſo. ſubſcribed , 


and fo I find that the figare 3 which ſtands in che place 
of Units in the Diviſor will be .placed under 7, which 


inthe place of tens, ( or ſecand 'place of Integers ) 


. 2 in 


" þ"h 


—_ 


in the Dividend, wherefore by the fourth Rule before 


p - 


given, 1 conclude that the firſt figure ariſing in.the_ 
notient muſt. likewiſe Niand: in the: place of tens ( or | 
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' Terond place of Integers ) and conſequenyy the next 


' place on the right hand muſt be the place of Uw1ts ;, fo 
it is evident that the ſeparating point-or line muſt. be 
placed betwgeo the figure 6 and 0 in the quotient, that 


done, the true quotient is found to he 46.049, &c, 


to. wit, 46 Integers and 5752- parts of an Integer, 
' and ſomewhat more, for.465;2 is leſs then the true 


Quotient, but 465532 is greater thenic, and therefore 


albeic, afcer the aforeſaid Diviſion of 172,500000 by 


3.746 1s ended, there will be a remainder, to wit 446 


which ſeems to be great , y<ct here it islels in value 
then+;& part of an Unit or Integer ,- and if-to-that 
remainder you annex another cypher and continue the 


Diviſion , you. will proceed nearer the truth and not 


' miſs 55555 part of an unit of the true quotient , and 
in that order you may proceed infinitely near , when 
you cannot obtain the -quotient exactly by Diviſion of 
Decimals, 

Example 2. Suppoſe this mixt number 2.34 be 
given to be divided by this mixt number 52.225, 
. (where you may obſerve that the Dividend is leſs then 
the Diviſor ) having as before annexed cypher's at plea- 
ſure to the Dividend, to make room for the Duviſor, 


52.125) 2.3400000 (.0448, &c, 
CRIED 


$2.135 


and the diviſion being proſecated as in whole numbers, 

at lergth theſe figures will ariſe in the quotient, to wit, - 

448; andy the end the degree or quality of by firlt £ 
| : | figure 
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and then a | 
| ent will at length be diſcovered to be .0448, \&c. or 
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figure 4 may be difcovered, I ſubſcribe the Divifor 


+ 52.125 under the firſt dividual- 2.3 4000 ( for fo far 
_ the firſt queſtion did extend in the Diviſion) and 


thereby I find that the figure 2 which ſtands in the pjace 
of units.in thediviſor, will be ſeated- under 4, which 


isin theſecond place of 'decimals, wherefore | conclude 
* that the firſt fign 


$4 ariſing th the quotient! muſt alſo 
ſtand in the ſecond place of decimals, and conſequently 
the firſt place of decimals ("which is next on the left. 
hand tothe ſecond) muſt be ſupplied with a cypher , 
ſo that if/'a cypher be prefixed on the left hand of q, 
point placed before that c ypher, the quoti- 


776 and ſomewhat more, that is to ſay, 754% is 


| lef6then the true qubtient, bur $:££2 is greater then 
- it, andif you will proceed nearer the rruch, you may 

+ continwe the diviſion, as is direQed in the firſt Example 
of this Rule, ks I. 


Example 3, Where a whole number is divided by a 
decimal fration, vis. ſuppoſe 82 Iategers were gi- 
yen to be divided by this decimal .o056; atter cy- 
phers are annexed to the dividend at pleaſure, and 


056) 82.00000 ( 1464/28, &c, 


- the diviſion proſecuted as in whole numbers *(to-wit, 


$2000co being divided by 56 ) theſe figures 1 46428 


- will ariſe in the quotient, now to the end the degree or 


ſeat of 1, the firſt figure in the quotient may be 
known." I ſubſcribe the diviſor ,056 under the firſt 


; dividual B2 ( for fo far did the firſt queſtion in the di- 


viſion extend ) and becanſe the diviſor is leſs then . 


_ \ unity, 1 ſapply the place of uniry by a cypher or © 
_ prefixed on the left hand of the point of ſeparation 
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+05 6 ) 0082.00000 ( 1464.28; &c, ; 


4 0.056 
in_the diviſor ; alſo I prefix cyphers before, ! to wit 
on the left hand of ) the Iregers in the dividend 'tore- | 

_ preſent a ſucceſſion of places of fncegers, (:for' the 
order of places in Tntegefs is from the right hand to" | 
wards the left.) then I find that the cypher or owhich - 
repreſents the place of units in the diviſor, doth ſtand 

' under that cypher, which reprefents- the fourth place 
of. Integers1n the davidend,-.( as you'ſee' by the exam-: 
ple in the Margent) wherefore' I conclude that the 
firſt figure arifingin the quotientamuſt aiſo be ſeated 
in the fourth place of Integers, and conſequently the © | 
4 firſt places in the quotient will be Inte&gers, and the 
reſt a decimal, ſo thavthe true quotient is 1464 .Inte- 
gers, and 3 parts of an Integer, and ſomewhat more, 
viz. 1464.28 is lefs then \the true quotient, bur 

1464-2915 greater thanit, _ | 
—Exe«mple 4. Suppole this decimal ,cx25 be given 
to be divided by. this decimal :5 ; after diviſion is fi- 
niſhed according to the 
5) 0125 (25 Rules of diviſion of whole 
of Oy numbers, (to wit after 125 
is divided by 5 ) theſe figures 25: will ariſe inthe-quo- 
tiefſt , now'to diſcover the degree or ſeat of 2 the firſt 
figure in the quotient, 1 ſubſcribe the diviſor 5 nn- 
- +, der thefarſt dividual .o72, 
5) .o125 (.025 and having ( as in the laſt 
ET TIE 2 example). prefixed a cypher 

* onthe lefthandof the point 

of ſeparation in-the diviſor, 

,0 


7 todendte or tepreſent the: place of unjts, T find:that 
fach eypher or placgof units doth, ſtand under. the &- 


.gure 1, which is.feated in che ſecond place of decimals 


- in the dividend, . wherefore | conclude by the. Rule, 
_ that the firſt figure which arifeth in the quotient.muſt 
alſo.be in the ſecond placevf decimals., and therefore 
;prefixing a cypher to ſupply the firſt place of decimals, 
and pucting a point before-that cypher-, rhe quotient is 
at length diſcovered to be 525 or 7558. . | 
'  .., Examijle 5, Suppoſe this decimal ,8564 be given 
to bedivided by this -. 008, firſt 1 annex cyphers ro the 


dividend at pleaſure; then: proſecuting the diviſion 3s - 


in whole numbers, co wit gividing 856400 by 8, the 
quotient: ariſing | i | 
1s. 107050, now 
to diſcover. the Eo Ih 
degree or place of -r, the firſt figure in the quotient, 
I {ubſc-ibe the diviſor .008 under the firſt dividual 
8, then | pre- | 
fix a cypher to. 
ſer forthor ſup- ; 
p;ytbeplace of © 008 | 

units in the 'di- : 

viſor, alſo1 prefix cyphers to repreſent places of In- 
tegers. in the dividead , tha done, T find that' the cy- 
pher or o which luppliech the place of units jn the di- 
viſor, doch ſtand under that cypher which' is ſeated in 
_ the third place of Integers in the dividend, wherefore 


.o08.) 856400 ( 107.950 7 


008) 000.83640 (107.05. 


[conclude by the!.Rule, that the firſt figure ariſing in 


the'quotient muſt he alſo in the.third place of Integecs, 
.and .conſequently' the three firſt places in the quortent 


will be Integers-, and the reſt adecimal; ſo that the- 


true quotient iS.-107,05 Or. 107 772, 
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' Example 6, Let it be required to divide this deci. | 
mal fraQtion-*73952 by this +3 firſt dividing 73952. 
by 32 as if they were whole numbers, the figures ari-. 
fing in the quotient will be 23r1.. Now to diſcover - 
the quality or valne of ghe ſaid figures I ſubſcribe the © 
'Diviſor” .32 under the firſt diviaual .73, then prefix- 
OPS | ing a Cypher” as well 


132) 0.73952 (2.311 on the left hand of 
ES ED the dividend, as of 
©0432 | the. divi/or ſo ſub. 


Th | - ſcribed (or imagi- 
ned to be ſubſcribed) as aforeſdid, to repreſent the 
place of units in each of them, I find the cypher or © 
which ſupplyeth the place of units in the diviſor to 
ſand under the o which repreſents the place of units 
in the divideyd, wherefore I conclude by the preceding 
fourth Rsle, that the firſt figure ariſing in the quetient- 
will ſtand in the place of units, and conſequently the \, | 
following places of the quotient will be a decimal fra- 
Rion, ſo that the true quotient is 2,311 ON 2 5355. 


_ 


The reaſon of the aforegoing fourth Rule will appear | 
from the following conſiderations. | 


1. If the diviſor be inultiplied by the quotient , the / 
produtt is equal to the' dividend. _ 


” * A 


"" 2, If the diviſor be multiplied by the firſt figur 
which ariſech in the quotient, the produtt is the 


number to be ſubtricted in the diviſion, and 


Ll 


Q - | * "FA 
quently every particular place of «that prod» is of the '} *| 
{ 


- ſamedegree with that figure or cypher of the dividend, 
whica flands cron dhe feaunlar place when the ſub- 


traQion is to Be:made,: for numbers of unlike decomi- || 
nations cannot bs fubtrafted one from the other, | 
| : BR 1. | 14 : 
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14.35 
18.75 ; 
-* vers 
160/045 
114|80 


| 1431S 
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14:35) 269/.0625. ( 13.75 
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. 125[56 
114{80 
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_ 10/762 
10/045. 


7175 
7175 
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yrefeat that figure, muſt 
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_—* 3. $0 that to find thedegree or ſeat of the firſt figure 
inthe quotient , is no elſe but to find whatgepree 
ave, which multipl 

figure or cypher in any particular place ob the diviſor, - 


the 


will produce the ſame degree as that figure or cypber 
of the dividend bach, which ſtands over or atleaſt be. 
"longs to ſuch particular place of the diviſor at che firſt 


queſtion. 


'- 4+ And becauſeif a figure ſtanding or ſuppoſed to 


| Rand in the place of uniti& inthe diviſor, be mulci- 
plied by a figure of che ſame place or degree', as that 
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'. figure or cypher of 


© dw} will be of the ſame degree or place with the ſaid 
' figure or cypher of the. dividend; ( whethet ic be a 


place of Integers or decimal parts) therefore 'the 
trath of the ſaid fourth Rele of this Chaſer is Mani. 


feſt, namely, look what degree or place that ffÞpure or 
cypher of the 45:5dexq bath , which ſands over or at 
leaſt belongs to the place of wvities inthe divi/or at the 
firſt queſtion in Divs/jon, the ſame degree ,or place hath 
the firſt figure in the gaotient. | 
Now that the benefit of Divifoy by decimal fradti- 
| ons may partly appear, I ſhall add rwo queſtions, and ſo 
conclude this Chapter. 7 


2aurft. 1, A Merchant bought of gold Pate 556. 


ounces, 13 penny weight, and 15 grains for 1160 
pounds ſterling, the queſtion is , what he paid for an 
ounce ? Anſwer: 3 li —$5 5s. —7 4, very near, The 
operation by decimals may be after this manner, viz, 
, By the ſecond T abler of —_— p 
the decimal of 13 penny. weight 15—{* ot, 
"The decimal of 15 grains is 02125 
>. The ſam of thele 2:decrimals is .68125 
4 og the quantity of P/ate# . 
in oafecs and decimal parts Of anp 356.68 x25 
cer ——\, 
Then by the Re/le of 3 I ſay, if 356.68 125: ennces 


coſt 1 160 pounds.,, what 1 o#nce ? Here'tis evident that 
af Idivide 1160 by 356,68125, the quotient will give 
_ thevalue of an ounce,to wit, 3.252 pounds,or 3-poands, 


'S ſhillings and + 4, very.near. 
:35$:68125) b160.0000200{32.52,&c, 


uh. 


the dividend Hath, which at the firt | 
queſtion ſtandeth over, or at, leaſt belongeth unto the. 
ſaid place of unities, the firſt ple ariſing in thar pro. 
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"41a (or the ſpace of time wherein the Sun: runnin 

through the whole Ecliptick. circle, conſiſting of 369 
kgrees-isreturned:to the. ſame Equinoltia! or Soiftitial 
point from whence he departed,) to conſt of 365 
dayes, 5 hours-; and '49-minntes, the queſtion is to 
know the Suns mean or equal-motion for i day, to wit, 


| Qorft,' 2 Sapppſe the” length; of. the Tropical 


what part'of 1360 degrees the Sun moverhinia whiole 


day ? The operation by decimals, thus, 


By the tenth Tablet of ReduBGion) i 2 
the decimal correſpondent to 5 hours +2083; 33 


Is x per a y y Sy 
The decimal of 49 minut#s is ———.0340277 
Z The pmcomss we thoſe Eamets 2223610 —_ 
| Wherefore the rime given, in 
dayes and: decimal parts of a day\.365+2423610 
Is — - | 
Then by the Rule of 3, if 365-242361 dayes give 
360 degrees, ( or a total circumference ) what will x 
daygive ? ' Here if I divide $60 by 365.242361, the 
quotient will give the diarnal motion required , which 
will be found very near .,98564 , &c, or A554 
parts of a degree, which decimal being reduced into 
the common Yexagenary parts (by the fourth Rale 


| c— 
I 


of the 26 C hapter ) will give 59—8: &- and fuch is 
the Suns meandiurnal metton-very near, according to 
the aforeſaid ſuppoſition of the.length of the Tropical 


ear. | , 
. Tſhall here add the vulgar Sexagenary reſolution of 


this queſtion , that by comparing'both wayes rogetlier, 
the excellency, of decimal Arithmetick in caicularions 


The 


of this nature may be the more perſpicyous. 
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 Theaforefaid queſtion being ſtated accent to BY | 
_ Role of 3 will Rand thus, 


dayes hows » | ON dey 


The firſt term in the Rule GN be oduined into 
minutes, (by the fixth Rule of the ſeventh chang 
{o there will be found 525.949 minuters 
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1460: 
739 


24660 $0 $8760 
444 "2 


$765 Hours | 
60 | 4 


| 525900 
edd 49 
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ky 525949 
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- Likewiſe the third term r 4; an be reducedi into 
eniuntes, which wiltbe found to be 1449, as you ſec 7 
the following operation, 
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.1 Day or 24 hours, © | WE 
” = 


1440 minute 


| Then multiplying the third cerm by the fecond, ww 
to | wit 1440 by 360, the ptoduRt is 518400, which 
-) | being divided by the firſt term. 525949 (according to © 
the note in the fifch-Ra/e of the ſeventh Chapters) the 
quotient will: give  $33522 parts, of a degree, which 
fraction being reduced intothe accuſtomed Sexagenary 
parts ( by the ninth Rule of the ſeventeenth Chapter ) 


SOM. - 


will give as before 59: 8, &c. for the Suns' mean - 
diurnal motion ; now whiclt of theſe two wayes is the 
more expeditious. I leave to him who is verſtin both to 
determine, - | 


The Rule of Three Dire& in FraGions, 


Fo NJ 2 ropes: ſuch things as have already been de- 

. L clared in reference. to the definitiop of this 
Rule, ' and alſo to the due. placing of che 3 given nygm- 
bers would be ſuperfluous, and if refpet be had to 
the Rules of Aſzitipli ation and Diviſion Of. frattions 
delivered in the 20and 21 Chapters, the ba ines, Nod 
© Vs; ; che 


veſtion, 


- - © Otherwiſe thug, 
> - 1655 $1 


_ ” Multiply the Denominator: of the firſt number; by 
the MNumweracor of the'ſecond,; alſo multiply: thatpro- 
dn by «be Namerator of 'the third namber-, and re. 
Terve'this{laſt- produR for- a new Numerator,; again 
multiphy-theNnmeracor of the firſt number by the de. 
nominator of the ſecond, alſo multiply this produe by 
the Defieminittor of the third:number, ſo ſhall this laſt 
produ&' be a new'Denominator ; hatly, the new fra- 
 Qtonr {whoſe Numerator: and Denominator is found 
as aforeſaid ) is the fourth number ſought, which, if 
it be a' proper fraftion, may (if occaſion require ) 
be reducedinto the known parts of the Integer : (by 
the nin hRule of the ſeventeenth Chapter ). if an im- 
proper fraction, itis to be reduced into its equiyalent 
whole number or  mizx number , by.the thirteenth, 

Rule of the ſtventeenthChaptere © / 
| Example, If * of a yard of Velvet be ſold for 4of 
a pound Kerhng ; whatthall 3 of a yardicoft ? Az/wer 
& 1. or 14s. 52.4, Foraccording to the Rule I mul- 
tiply the Denominator 4, by the Numerator 2, and 
” 7 - * theprodaftis8,:thiss 


| lathe * bi 1: 1 again multiply- by 
” L —2-—t——($ the Numerator 5, and 


9 the proadutt gives 40 
for a new Numerator ; ' moreover | multiply the Nu- 
merator 3 by the Denominaror 3, -and the the 

: | WHic 
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« | Chap.29. in Frafions,©—& 207 
chichis 91 «gain multiply bythe Denominator 6, ſo | 
fore 1'conduterthar'f} is the fourth number ſought; 


kich 


which if it Be-reduced- ( ateotding to the*nirſth Rute 
-of rke ſeventeenth Chapter) -gives 14-5, g*2 7. (or 
$2 4. ) for the Anſwer of the queſtion, 1, | 

11. When any of the three g.ven numbers is a 


whole number or. mixt: number, fock\ntumber muſt 


firſt of all be reduced into an improper fraftion (by 


_ che tenth or deventh rale'df the ſeventeenth chapter) 


tothe: end> that all the. 3' given. numbers rtiay be 3 
fractions 4- moreover if-afcer ſuch ReduRion, -the firſt 
and third numbers be not fraQtions of 'Iritegers of the 
ſame' particulat denomination, - ſuch of the faid nam- 
bers which'is of. the leffer - denomination, muſt be” re. 
duced to x fraRtion'of the preater- ( by the fixteenth 
r#le- of the ſeventeenth *h4) rex?) whieh' preparations 


- being performed, the relt of che'wor Kis' to be profe- 


cuted according to the firſtvnle of this ehupttr,, An 
Example. ot: this ſecond yale here followeth. If a 
quantity"of ,  Fxxber- gytece weighing 15 16+ Troy be 
ſold tor 60 /. ſterling, what/are 195" fr and worth-at 
that rare ? Anſwer 553825 4, 'orns. 438 4: - 
: -Fhis [queſtion being _ "_ 


., 


Lr. 


according to the 7 -»/e oMbe | 1+——60,; 7% 


$ chapter will ſtand thus, | 
"which 3 numbers will be re- } 


duced (by the tenth and' ele- mM | FI DA 
| -yenth -#/es of. the ſeventeenth +; EE 
chapter) into theſe improphy ( : Ewa : 


at cate orbieens V 


Bur firce the "third ryniber *£4 grains T rey is not 
a fraQion of an InreÞcr of the ſame name with the 
firit, ( which 1s a fraction. of @ pound Troy ) it mult 
AS | be 
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| be reduced;into a fraction of a pound+ Troy, thu, } 
353 ge. is 244 of 44 of 3+ of 5z-of a.pound Try, | 

which compound fraction will be reduced: ( by the 16; 
rule of the17. chapter ) into this ſingle. tration, to 
wit, 524z 1b. Trey, and fo the 3 numbers will at 


® 


Ttengtb itand thus in che rule. : 
331, Þ 1b. 


Then working as in be. firſt example of this chapter, 
the Anſwerwill be fodnd 554348 /. which being reduced 
( according to the g. and 4. rw/es of the 17 chapter ) is 
found equal unto 2 7. 4333 4. . 

_ Another Example. When the = of 4 of a, Ship 
i valued at 145 /,——11-s.—3 4. how much igthe 
whole Ship worth ? Anſw. 491 L—17 1—64, 

Note,. when in any queſtion whatſoeyer a com- 
pound fraction, to wit, a fraction of a fraction, is one 
- of the given numbers, ſuch compound” fraRtion mult 

firſt of ail be reduced to a ſingle fraftion ; (by the 16. 
rule of the 17, chapter} ſohere, the compound fra- 
Aion 5 of 5 being reduced into a Sugle frattion 
gives" :5* or ;*; then ſay, if 55 be worth 1471. 
> 11 Fs, 3d. whatis 1 
Ship I. © 4. &hip or the whole Ship 


TE—1472: 113 3=— 


ff 


| reduction is made 

| by converting the 1477. 115. 3 4. into pence, and | 
that number of pence, , as alſo the-third number 1, 
into improper fractions, the. 3 numbers will ſtand in F 
the Rule thus, OT lies | 


Ship pence. Ship 


5nt FRO Wage © Oar © 
"Y Ts 7 g 


— a wh — 


Laſtly, 
= MA 
<< , "0M * 


Zin S $4 'of 
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gs 16. ane - 8 
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'1 worth? After due ] 


$50 


PRI. * Frad 70 | : ES 
Wn Fi, plots as" in the, firſt Rule. of this 
Chap ter, the fourth number will be found to be 
a0445s 4, which being reduced firſt by the 13. rale of 
. Bo 17." chapter, and then by the 7. vale of the 7. 
chapter , the” Anſwer at wa is 491 4. eel "I 
64. 
An Example of the Rule of ; dire& in Deeimale 
_ may be chis that follows, If 19 ounces, 3 penny weight, 
- and 5 grains of Gold, be worth 62/,——104.—64. 
| | -whatis the valueof 1% ounce? Anſwer 4't. ——17 f4 
— 1074. very near. 


By the 2. Tabletin the T able of Re 
| -- d«Qion inthe 23. Chapter, the decimal(_; ; x E: 
| fraction correſpondent to 3 penny weight (* ——&A 
1S _ — co o 
Alſo, the PEPIN of 4 $5 grains ny 010416 __- 
The ſum of thoſe 2 decimals is ——160416 
| Wherefore the firſt number in _— 
rule of 3 is 19. 160416 
= Again ,. by the firſt Tablet of the 2 
| afotementioned T. able, the Meiwal of >«5 
5 _ 10 /iillings is | 
' Alſo the decimal of 6 pence is 025 
The ſum of of theſe two decimal; -—4 


Wherefore the ſecond number in the?” 


rule of 3 is... "Gia 
Moreover by the aid 2. Table | 
the decimal of Lof anounce or 10 penny on. 
weight iS .5, wherefore the third num- ty 
 berin the rule of er TT aTIER. 


So that after the ſaid reduion is fnithe, hs 3 Li- 
ven numbers will ſtand jn the rule thus, 
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_ Laſtly, multiplying the ſecond number by the third, 
and'dividing the product by the firſt number (accord. 
ing'to the Rules of Multiplicationand* Diviſion of De. 

 . . cimals delivered in the 26. and 27. Chapters.) the! 
S fourth-number will be this, to wit, 4.894, &c. that. 

' . _ 1s. four pounds ſterling and 5545 parts, of a pound, 

” ; * whichdecimal being reduced ( according to the fourth 

_ raleof the2s, chapter ) gives 17 -4.—10 4, —3 fare. 
very near. | 

1 he proof of the Rule of 3 diret inFraQions is 
the ſame as in whole numbers, reſpect being had tothe 
rules of Multiplication in Fractions. 


f [4 
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-;CHAP. XXIK.... 
The Inverſe Rule of Three in Fradtions.. 


3? A Fter a queſtion belonging to this rule is duly _ 
ſtated ( according to the ſeventh rule of the 
cighih Chapter ) ard prepared if need-require,' ac- 
cording-to the ſecond rule of the 28; Chapter, The 
operation will be the-fame as in therule of 3 Inverſe 
in whole numbers , reſpe& being had to the 'ruſes of » } 
C. Multiplication and Diviſion in Fractions, viz. nerve” p- 
= / thefirſt number by the ſecond, and divide the prodyt | 
” .. bythechicd5 che quotientis the fourth-number ſought, . * 
to wit, the anſwer of the queſtion, EE: 
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| Multiply the Denominater of the third fraction by 
the Numerator of the ſecond, alſo multiply that. prq- - + 
' du@ by the Numeratot of the firſt fraction, and. re-. 
ſerve the laſt produR for a new Numerator z again.. 
multiply the numerator of the third fraction by the 
, denominator of rhe ſecond, alſo multiply this produ&, ; 
| by the denominator of, the firſt fraQtion, ſo 14. the laſt \; 
produt a4 new denominator ; laſtly, . this/new fra- ; 
ion is the fourth number ſought , or. anſwer of the 
1 queſtion. ny "— 
| Example, If of cloath, which is 14 yard in breadth, 
9+ yards in length will make a Cloak, how much in 
length of that ſtuffe which is 4 yard in breadth will 
make a Cloak of the ſame bigneſs with the iormer ? 
Anſwer 9+ yards, | 


The 3 numbers being duly? brea, longs breas 
placed will ſtand thus ——-— {14 9,—34 y.-—s J* 
Then, ( after the firſt and | 
ſecond numbers. are reduced / ; 
into. improper fractions ) the > 2z——-Z 
| rag - numbers will ſtand\. 
US ——— ui _ | 


F 


Laſtly, 8, 7 and 7 being multiplied contifiually 
give'392 for a numerator, alſo 5, 2-and 4 being 
multiplied. continually give 40 for adenominator,, 
"| whereby this improper fraction 224 arifech , which 


(by the thirteenth rule: of the ſeventeenth Chapter ) 
will be forind to be 655, or ( the fragjon being redu- 


Y ced into its leaſt rerms) gf which is the A»/wer.,of 
4 the queſtion. | | TS DP 1 
EG. | P Zz Exam- = 


4 


2/212 - The Double Ruleof z, Book, © 
 * __ Fx. 2, Suppoſe when Wheatis at 2 /,—o0 5.-—64. |. 
\- - \the Quarter, the penny white loaf ought ro weigh 8 / 
 _ onncesand 1575 penny Weight of Troy weight; whar 
.- ought'it ro weigh when Wheat is ar 36 ſhillings the 
.-- Quarter? Anſwer 9 ounces and 4,42 penny weight, 

___ The 3 given numbers being - | 
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FL EY . pence . W. ence 
Guly placed in the role and re-] Pts, Az Bet 


. duced will ſtand thus, ——— TE 
. And if the operation b2 proſecuted according to 
the rule . before given, the A»ſwer will be found - 
181 54324 penny weight, or 9g. ounces, 1 #7 penny '- 
weigh:, | | 


\ 
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CHAP. XXX. 
The Double Rule of Three in Fraftians. 


EV F. T He Double Rule of Three is fo called, becauſe 
bk ' L it 18 compoſed of two ſingle rules, and may 
”  _ either bereſvlyed at one work by the rule compound 
of 5 numbers, or elſe by two diſtin& ſingle rules of 
three, which latter way, to ſuch as underſtand the - 
 *ruleof ; infraQions is (as. I conceive) leſs trouble- 
ſom inthe ſtating, and {inthe method whereby 1 in- 
 rendto profecuteit) the fan.e in operation with the 
former. This [ ſhall manifeſt firſt in whole numbers, 
thenin ſreions, - I — 
Example 1. 1f I pay 28hillings for the carriage 
of 3 C weightfor 50 miles, how'much ought 1 ro pay 
4or the carriage of 17 C. tor $4 miles? Anſwer 
134,—65.—6 4.55 | a 
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: A - of the 5 given ako I make choice of three fach \ 
\ which will make a ſingle ruleof 3, and ſay, . I 


©. ..: ih C. 
If 3 __ 28 17 1 


Which rule I find (by the third rule of the ninth 
Chaprer ) to be direc, . and therefore 1 multiply the. 
third number 17 by the ſecond 28, andthe produt 
' which is 476 I place .asa numerator over the diviſor as 
denominator, Then with this fraftion oo 
( whether it happen to be a proper or 35 | 
improper fraftion ) and the remaining 
two numbers in the queſtion, which have not yet been 
uſed, .1 forma ſecond rale of Three; and lay, | 


miles ſpill, miles 
If Jo 476 -"; 
pie mad a F 


Which being a _ of 34dire&, Iwork asa rule of 
3 in fcaQions,, according to the firſt rule of the 28 
chapter, and ſo find the fourth number to be avi, 


| yery l—65— —(214, 


Or the firſt ingle rule heing varied , the operation 
will be thus, | | 
> miles C, miles C. 
I» By 4 rule wnverſe, CO— 3 $4—(*535 
#; Ce. lie 
2+ Byarule direct, 44: 3; 75 (42248 


- » By arult inverſe, 


2. By a rule direct, 


' Otherwiſe thus, 


CC 2M. C'/ } miles 
EDY fo ST, TOY OR 
3Z—50—17—(-77 

. Mp. hh. mv - 
i150 , 38 8+ Ne 3.2 23k: 


IPYT ® _-., 


' Thus you ſee the 2: ſingle ruſes to be varied three 
manner of wayes in reſolving the queſtion propounded, 
and each way roduceth the ſame A»/wer+,” the: like 
diverſity may be found'iin'-alf queſtions refolvable by 
the double rule of 3, Or Th 9406 hows of 'F num- 


bers. 


Example 2. If 401. n_7 of n year ki. 23k 
what will 100/. gain al aſter that race in 54 ot-a year ? 


Anſw. 5 L.—7 $.—955 


By 2 Single rales of tree, thus, ES 


Fo By bras direct, 


 , 2, Byarule direct, 


Or by thiſe two fugle ruler, ZH) 


bi By arule arect, 


2. 3r a rate direc, 
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I.  $EC+.. sf. b 944% 
near bh year «ld. 

2 CY > Hon PI 2.9, 
7-2 43-35 4 43» 
2.234 39% , tos. C3208 \ 
5% "4 * 4 » 9744 


/ 
Fi : 
k | 
. 
i . 
A 3 4 C 
3 ® >, Ly, 
o = v - 
a» + FT: - 
FI 1 
w $ 
ne 5 hs. 
4 


5, 


424.8 RY Re TE 3 

* ws *- 5 
«ST CEPanes 

g: - - "g: T1 4 

iy % 

« - as 

£1 . % Y 
& - 


> 8 
Wie" &xY % 
7 j4 


Em  _ Otherwiſe"thas, OL re 


% > # 
Feta þ [1 
© 5 PSs, 
by - - 


EF" NIN CESS gs OSS =; Ot > cl Ta Rad 
7 IG ” % the. or” Da HA ns 0.2 EEE 3d LS 4 
: Keel eb 37G AY FLISS. I 6 Rs £227 PY- th... : G3" Ts 
4h 7 - - + - "x 
= ny 
7 
. 


Ss Py J he, th 
f ue FYY OOO as S% DET IO PICS + 
7 : SD : $2 fd EY & SB Cn, Es 
EE lg ' ar ls EE WY Ent > Or gr 00 Bet WO ee "I We. Mb IN Fx IF. 5,0 WAR 
Fas , " % 3» \; LOT of © 1 : IP 5 ERS" cM bs 
"Ry i; oe Gr OS, = ; 7 a 1 ; &7Þ Gs '*: : - f es. is F. 2 F 
$ wade fe - 7 > E745 
: 5 F Fn 4 
/ £5: # < P 
by . s wo 
; ; > 4 q a at cs 
"4+: Pp 22- *: | Ts 
LS v WF ' 
r = 
. , . 


= 


Z 


3 
% 
Fo 


: 
—— CT +-, 6. 
Fi, o 


Is By4 rale inverſe, AK 
2+ By arule direct, Fen 
Thus by 2 ſingle rules of three yaried three ſeveral 


ways,you ſeethe Anſwer of the queſtion to be F455 1. 
to wit, 5 ,—78,—953 d. | 


CHAP. XXXL..... 


The Rule of Falſe in F rations. 


bk 


TAN Fe a queſtion propounded cannot readily 
he be applyed to the Rule of three, or any of 


the vulgar rales in-Arirbmerick ; the beſt refype for | 


faclas are not acquainted with, A4/gebra is the rule of 
two falſe Poſitions , which, for that it hath 'already 
been handled in whole anmwb ers, 1 ſhall the more briefly 
couch upon in Fractions, mRE T ldathns 
7. When a number is ſought by- a queſtion, you 
are to feign or-fuppoſe ſome nutnber taken by gueſs to 
be the number fought, and ro make try whether 
that feigned number will anſwer the condirisns inthe 


queſtion or nor, 'by comparing the'namber” reſulting 


atthe-end of rhe-work, with the given numberreſulr- 


. . Ing from the true number ſought; and if you' find 
| ' , 


Ps | + both. 
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both thoſe reſults to-be the fame; then is the-.nu 


anſwer of the quel 
compared. (to-ſee. whether 'you have bit the. mark or 


- not ) ſuch exceſs or defet muſt be noted for the Error 
f the firſt Poſition, to wit, an exceſs mult be Hgrificd 


O 
- by this note +, and a defe& by this—. 


1tI. Inlike manner a ſecond number muſt be ſeign- 


ed, andafter tryal is made therewith, ro fee whether | 
it will perform the conditions preſcribed-in the queſti-. 


on, | by comparing the reſults as aforeſaid, the error of 


this ſecond Poſition, if too much, is to be notcd by +, 


if roo little by ——as before. : 
TY. Afﬀer the errors of hoth Poſitions are diſco- 
vered , the two-numbers before ſuppoſed or feigned 
co be the number ſought, muſt be mulciplied by the 
ajitern errors, that is, the firſt Poſition by the ſecond 


error, and the ſecond Poſition by the firſt error , then _ 
if the notesof theerrors are unlike, to wit, one of 


them't, and the other —, the ſum of 'the ſaid pro- 
dads is to be [taken for a dividend, and the ſum of 
the errors for a diviſor ; but if the notes of the errors 
are both alike, to wit, both of them+, or both-—, 
the difference of the ſaid produdts is to be taken for a 


dividend, andthe difference of the errors for a divi- 

ſor, laſtly, the quotient ariſing from the diviſion 

made by the ſaid dividend and' diviſor, gives wy true 
eſtion , if it be 


number ſought, or- anſwer of the 


ſolvable þy the Ralc of Falſe. Theſe rules are the 


- ſamein ſabſtance with thoſe delivergd in the 15 chap- } 


cer, and 
queſtions, . wy 
a > A . ; - Queſt. 
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m- 
ber which you firſt took by gueſs the true number or ©] 
| veſtion, bur if the number-reſulcing Þ' 
. from the ſuppoſititious number be cither greater or |. 

lefs then the 'givenrefule,” with which ic oughc co be- 
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OO. = 6 42s ſerling, and a livery 
Þ -cercain-rate, bur it happened: oy 


9 eff. 1. A Slntlommaticed oy Conidawlear | 
fo . Cloak valued-at a” 


.  iIngexpired they fel] ar.variance, nd the Gentleman 
- put away bis ſervant, giving bim the Cloak together 
' with 50 ſhilling: mn money, which WAS. the ſervants - 
Full due for't thei 


ime of his ſervice, the queſtion is what 
the cloak was walved at? An/w. 2/—85.—0d. 
1, I ſappoſe the Cloak to be valued ar 3 pounds, 
and then ſeek how, much 
thereof was due to the . y* 0. 
' fervant, ſaying, if one 1—=3——7 "(3 or 27, 
Tour give 3 1.” bow much. 
2 of theyear? Azſwer, 1, 
ut 1 likewife find what pars of the 6 pounds was 
duz to the ſervant at the end of 53 of che year, fay- 
ing, if.1 year give- 
6 wo bow 46: 4 


much. = - oi the EPA. 9/045 FA 
Fear? 
Anſwer, 41 


.- 3, Foras af as the Cloak togerher with the mo-. 
ney which the ſervant received nn to be equal ro 
the part of the Cloak rogerher with the pare of the 

6 pounds wages due to him at the end of 53 of the 

year, therefore 3/7. {rhe ſuppoſed value” of the 

Cloak) together with 2 +/. (tbe money which the 

_ - ſervant received.) ſhould be equal ro 4 of a pound 

{ the value of part of the Cloak due to the ſervant ar 

the end of 5Fofithe year) cogether with 2 0. { oo 

" wages due for- "the fame time ) that is 10 lay, < 

(the ſum of 2 /. and 2 51. )-ſhould be equal ta : 
'fthe ſum of 21, and + /.) bur iris greater by 2 We 

: Miexrlorc che firſt poſition tor the value. of the - 


Cloak 


73-of the year be- 
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Cloak being 3 pounds, t E: e.emgh is found to: be bee too of: 
1 Fas * 
s . tl | ” "$4 : 
Mm o k: Sg , Iv : 29 Pn 
5 : # $ RP Ft. 
' Is ke a ſecond 
” ” - þ {fe 


14 "Sup Gtion _ the valy 4 | : 
.of theCloakto be: emu , and proceeding in every 

Teſpet as with the firſt ſuppoſi tion I find the eryo "| 
E, be 400 little ; ſo. that the two Fg irons with their 
bY © -grrors will be as you ſee. _ 
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: Now in \repard the errorsare  fraftions I may cakej in 
Þ * their ſtead, whole numbersin the ſame propottion;, to 
witz: mulciplying the Numerator of the firſt fraftion 
(or firſt error) by the Denowinator of the ſecond-1 
take the produQt which iy 6 | 


Fan inſtead of the firſt error £1 | 
3: + 2613 likewiſe - multiplying the 
= LIP D 4 Namerator of the ſecond: 


fraction, by the Denominator 

< 6 6 eas pounds of the, firſt, [take the pro» 

.-do& which is 4 inſtead of 

the ſecond - error 2}. Or inſtead of the ſaid 6-and 4 1 
may. take 3. and 2 which are inthe ſame proportion 

wich'6and-4, ( or. with-Z and-5 : ) ;Then multiplying. 
the-Poſetions and new error; croſswile, 'and adding the - 

products together (þ becauſe the fi igns are unlike )-the 
ſam-is: x2 for a Dividend, and the. lu umof the errors} 
E -, and 2 is 5 for a Divi/or,' ſo the' quotientwill be found © | 
K ro. be 25.4. ſo much therefore was the: value of the | 
, | Cloak, as will eaſily appear if rryal be made with..”, | 

+, in the ſame manner as with the firſt feigned- 
or. 
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Jie ming Bier | 
A the inakingy of x'Cromn'ot pure Gold," was informed 


JE 
/% 


FOOg in 'lib. 9: rap. $4) reports 
ing given commandment for 


"OF: "gy" Fab s 


that the Workmanhad" detained partof theGo!d, and 


_ nixtthereft with 4& rnnch Sitver, as he had ſtole of 


Gil ;- The Ky (being titchdifpleated"ar the deceit, 
recommRhdedt examinagion of 'the' buſinels to the 
- famous: fe hinttle of :$y# #e#/e,” who: wirhourdefacing 
the "Crow difſtovered cheat in-this manner > 952, 
Expetienice telling him" chit a quariticy'of Gold wonld 
poſſeſs leſs Yoom ortpx#®then the ſame quintity of 
Silorr, and conſequentſy*that a mixt maſs of Gold and 
$ilver-of the fame; quantity , would 'rake up ſome 
dce between tHe" rywo former,” he made a maſs 

of pare Gold ofthe fatne weightwirh" the Crows, like. 
wik another iniaſs of '$Yver of the ſame weight, then 
having par the CrewyAs allo the orhet two Maſſes ſe- 
verally into k veſſ4 filled up tothe brinj with water, he 
Kigenly reſerved. the water flowing over into ano- 
ther. yoſſel,! 'and fron} "thbe";" Feveral quantities ' of 
water'ſo epeld, he -fhufid' ont the quancity- of Gold 
ard of! $3/ver i in the Crorr t But forafinich as Yierw- 
vin; delivers for the. practical operation; I ſhall here 
Thewtheſame,”'afrer the manner of Cardanue, Gem- 

mA , Frofine, 'and-other Arithmeticians,. 

; Lev us'therefore ſuppoſe che weight of the Crown 
4#9/a)ſo-of- the'two'Teveral "Maſſes to have been x /, 
\Suppoſe- alfo-thar*by'pucring of the maſs of Gold jnto 
adowelfel; 3 [of wfter was expeld; by putting in of | 
' theCY@vs, 347." and by putting in of the maſs of Sil. . 


| ' wer gh il; The queſtion therefore is ro know how 


-murtÞGotand' how mach. Silver the Crows was com- 
.Poled>of:: This may be reſolved' after this manner. 
IT'S 3'4. of Goldto:be inthe Crown , then there 

| '_ © , remained 
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\ Allo if 51. >; Silver, Wet) 
pet 4+ 1. of water, how much 2. /. of- Silver, Aw. | 
fwer, 1+1, of water, add. therefore. the w; ter of the 
Silver and of the Gold he gether, to wit,» 1 $.and14, 

F- fo therewill ariſe; 4 /. of water, this ovghc to have. 

© -  beenz21. (for fo much overflowed by. Leak inoſ . 

| the Crows) but: it is too much dy. 4: OKNg 
is. tobe noted with * for the exror of 6g rf w_ \ 
o% 31, Again; feign another. quanticyof Gold to. 
have been in the Crows, to-wit, 24, therefore there 
remained 31, * Silver, 1 then ſay-if-5 /..of Gold ex- 


x .pell4:4. of water, how- 
: 1.3 much: 2 hs of -Gold? 
Z TAPS Anſwer , +1. of Was 4 
Z - Few "ter: Alb if 51. of .Sil- 
E- ver expell 4 £ +. of water, FR. much 31. Of: Silver? - 
| Anſwer, 257 add 1 5 unto-;2;47., the ſur-will be 
I -2 },-of water ' thisoupht ro: have deen.3 41; butitis | 
A too much by73, wherefore 7% is to be noced;wich t : 
E Por EY "for the - Error of the 
bot 4 | ſecond Poſition 11, | 
2 7.00 54 = .- Here becauſe.; the er- 
A ANLSS 7 cs rors Are fraftions ha. 
39. SE LTP ring a common Dems | 
5 OP _ wwinatory, ] take;-cheir | 


EEE. ' Numerators 9:a0d-13 . 
E 6) 25 (45/b.0f Gold, -;gead of the-errers, _ 

then mulciplying croſwiſe, towit, 3 by -13de'pro-- 
dud is 39, alſo 2 by 7 the produR is 14 which ſob- 4 
I traced from the Ong Product 39, (becauſe the | | 
E-. , errors. |. 


an Me” 
# Rn” 
xz Py 

RY 


Ig be KY 
<< eB cs 
” nes, 75 a 


ER oe Y, 
? 


P 5 ; > 8 £7 po 
EE OAT Sf 2] , # «© We. - 
OY Is 7 i 3 - I : j , C + 105 [2 FL; ; {x5 £ F. ky 
+ g 7 % * , - Þ ; 4 : - " &? 5 _ - - . 
2 ae ; NR 8. 2 ? 1. us 6 
"+; 4 FRE; _ Xs. 
| "I: d k Q k : | L 4 
ys + 7 * 22T 
- iS... hy 4 A 
«IA ” Ih {L 


erroreare like) leaves 25 for a Dividend, allo the dif- / 
” ference between the errors 7 and 13 is 6 for aDivs/or; _ 
3 Taftly, dividing 25 by 6. the quotientis 45, ſomuch 
'] Gold therefore was in the Crowy, and conſequently 
| (becauſe the weight: of the Crown was 5 /.) there 
| was +1. of Silver which. may be proved thus; Say it 
57.0f Gold, expell 37. of water, how much 45 /. 
of Gold? Anſwer, 251, of water, again, if 5/7. 
_ of Silverexpell 45 of water, how much Z of Silver ?- 
Anſwer, * 1. of water, which being added. to 247. , 
- the ſum is34 1. of water, to wit, as much as flowed 
over, when the Crown was put into the veſlel, 
"Here note, that inmaking a tryal of this natore, 
there is no neceſſity that the maſs of Gold or of Sil- 
- ver be of- the fame. weight with the Crown or what. 
ſoever thing is to be examined, but of what notable 
| part of weight you pleaſe. | 
| Notealſo, that for the more eafie diſcovering of 
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* | the Dividend. and Diviſor by the notes of + and —- 
'- | according to the fourth Rule of this Chapter, the fol. 

: lowing verſe may be a help, | to wir, 

Ha! A 6 | 

|< Additodiffimiles, ſubtrahitoque paree, 

_ b: » | Orc thus, : 


Notes being unlike, Addition make ; C 
If like, leſſer from greater take. 


/ 


] | -TheReader may fee more queſtions to exerciſe the 
4 Rule of Falſe 1n the tenth chapter of the Appendix, 
- 1 atidthedemonſtration thereof inthe ninth chapter of 
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7.7 He FxtraQtion of the Square-root is thit by" 

-þ which having a, number given, we frigout ano-' | 
ther.nyumbef , which being multiplied by it felf, pro: | | 
4 duceth the number'given, OI 


_ 


— 


BP TI. In the ExtraQtion of the Square-root, the nun 
:. ber propounded is alwayes conceived to be a ſquare ' 
rumber, that is, a cerrain number of lirtle. ſquares 
comprehended within one.intire gfeat ſquare ,: and the - | 
root or, number: required is: the - fide. of that great ' 

_ ſquare, ' as will readily appear by this Diagram, where Þ 
you fee 25 lictle:{quares contained: within one great. } 
1quare ; now. if the faid-.content 25 be given,-andthe | 

tide or, root of: the ſquare. containing-the ſaid 25 little,” | 
ſquares is required; the invention of ſuch fide or-r00t_* 
is calicd the extraction of the, ſquare root ; whieh root > 
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- © muſt beſuch, that if-ir'be ſquared, that is, muktiplied- pO 
-'Þ by it ſelf, che produ&t muſt” be' equal' ro the ſquare .Y 
| content firſt given : ''So'5 is the ſquareroot of 25, for | 
Fiimes 5.15 25+ Likewiſe this ſquare number 49 being 
- | propounded, his rooris 7. Rn 
"7 -þ Square numbers are either ſingle or com- 
pound. - - | 3 
£Þ by, A fingte ſquare number'is that, 4 ſngle | <4 
{ 'Þ which being produced by the multiplicati. {#470 »# 
| onof onelingle figure by it ſelfis alwayes pr. ; 
- | lefsthenioc: fo 25 isalingle ſquare number produ- 
 Y-ced by g, likewiſe 4 is a ſquare number produced 


_ 
” 8 


07-2; 
| #. All the-fingle ſquare numbers together, with 
| their reſpective roots are expreſſed inthe Table fol- 
py lowing. | TIEN | | : 
Squares. 1 [4[9]16[25 
- Roots, DIFIFIENER 


/ 


» v4 ol, F 


36] 49164181 
6|17[8]9 


m— 


. Hereintheyppermoſt rank of the Table are placed 
the- fingle ſquare-numbers of every particular figure, 
 andin the other their reſpeive roots, aad therefore q 
If it were demanded whar is the ſquare root of 36, the A 
anſwer will be 6. So the ſquare-roor of 16 is 4, the 
{quare-root of 9is 3, &c. *And contrarily rhe ſquare: 

of the root 6is 36+ Allo the ſquare of 3 is 9+ 
_» FI. When a ſquare number iz given, that:exceeds b 
; Not 100, and yet 15 none, of the {quare-numbers'men- F 
7} "ned inthe' Table; for his root you are to take 'the l 
{4 . *Oof the ſquare: number that. being leſs, yer eomes 
4 Aareſtuntoirt: ſo 45 being given, the roor that be- 
4 ngsuntoitiss, and/10 being given , his correſpon- 
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4 Prnery RS A A park Co uy al i ol 
pm 2 ts; that, as duced by | * | fb 
ber. - 'runber. (that conſills ff More place Y- 


5. . _ 4 thenone ') multiplied by ic ſelf, is never} - 
F lefs then'to0': fo 1024 isa compound ſquare number Þ | 
prices by the moitiplication of 32. mgco ine by 1 it 
' . F1Tt. To prepare any ſquare number ren; for Þ} 
extraRion, pur a point over the firſt place thereof on | 
- the right band ( being the place of Units ) then pro- 
BY ceeding towards the Jeft band ,- paſs over the ſecond 
IN place, and put another point over the third place; ab 
 - . Jſopaſlingovertbefourthplace put another point Over q 
- the fitch, and ſo forward in ſuch manner that between - 
every two points which are next one.to the other; one 
' - Place will be intermitted : fo if the ſquare root'df 
1024 be required, the firſt pointisto } 
. - be placed over 4,-and the ſecondorer 
" 1024 . &as you fee, and fo many points | 
- arein that manner placed, of "many 
figures the ror demanded will conſiſt, 
1X. Having thus prepared your 'numher, you may 
fee it diſtributed by the points into ſeveral ſquares: : 0. 
in the laſt Example, 10 is the firſt ſquare and 24 the 
ſecond, hkewiſe if this number 144 were propounded 
for exrration, afrer points are: duly 
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E EEITS placed according co the laſt rule, you 
144 - Will fee 1 tobe the arſt ſquare, and | 
44 the fecond, | 


X- -Having drawn a crooked line on the right Hd: 
of che number propounded tor extreRion, ( afrerthe 
: | ' Jame manner asis uſually done in Diviſion to denote | © 

"== the-place of the quotient ) find the root of the 1% By 
ſquare, and Pace iTin the quotient : : fo] lang bye, By 
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AN going 4g: to, be the 
n oot of 10, 


ws | Shots” | write ; in the quorient, TO; 
24664 thenthe work will ſtand as - 
/ you ſee, © 5 


XF Subſcribe the ſquare of 
the figure placedin the quotient 


- -under the firſt ſquare ofthe num- 
_ her given, as you ſeein the mars - 


gent. 


- XII. Having drawn line under the ſquare (of the. 
figure placed in the quotient) ſabſcribed: as aforeſaid, 
ſubtract che fame out of the firſt ts of the num- 


ber propounded, and place the 
remainder. orderly Junder- 
neath the line”; fo-the ſquare of 
3 which is. 5 | being ſubtracted 
from'10, the remainder is 1, and 


+ thework will ſtand as you fee in 


the Margent, 


 X111, Tothe faid remainder bring downt the next 

* ſquare of the number propounded, that is write down. 

the figures or cyphers ſtanding in the two following | 
Places of rhe number propound- 

; 8d, on the right hand of the e aid. 
terpainder ; ſo the ſquare-24b+-- 


in placed next to the remainder - 


+.x, there will be found this num- 
ber_124, | P- 
= Þ he teſolvend. Sn Re 
t | © . X77. Double the ror: being the number plated in 

"ok | the quatet, and ;place- _e; aid double-o0n the WT 


which OS be called 
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Yo TH 
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1024 (3 
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BF ——_— _———__ 


I 24 


"£2 
ap i 4 


5 (a, \ efolvert Y TI 
1024 (.. Diviſor. "Y ne >th the double of 3 is 
- 9, . *%« 6:-which pelly p laced. before a. 
————; crooked line on: 0 left hand: of. 
256) 18Þ 7 * >: © Reſolvend 124, the work | 
will ſttand'/as you ſee, . | H 
XP.. Let the whole Reſolvend except the fir place 
thereof on the right hand (being the place of units ) 
be alwayes eſteemed as a Dividend, then demanding 
- how often the Diviſor before found, is contained in 
the ſaid Dividend, and obſerving in that bebalf the ] 
rules before caught i in-Diyifion , wtite the anſwer in | 
the « quotient, and alſo on the righthand of the Divifor, 
to wit, between the Diviſor and 
5 the crooked line : ſo if you ask 
1024 (32 . howoftenthe Diviſor's is found ' 


\ 


9  1n the Dividend 12, the anſwer 
. — 1s 2, wherefore I write 2 inthe 
62) 124 quotient, and alſo after the Divi- 


ſor 6, as you ſee in the Margent, 

 XVT. Nultipiy all the "number which ſtandeth on 
 theleft hand of the Reſolvend, ( to wit, before the 
crooked line) by the figure laſt placed in the quotient, | 

and write the product orderly undertieath the Refol- 

.yend ag wit, units under units, tens unde tens, &c.) 

: then baving drawn a line un- 


EIS 


YH TE TE IA 'der the faid . produt, ſub- 
0 T024 (32 tratitfromthe Reſolvend ,*and 
'9  ſubfcribe the remainder under the. | 
 — line: ſo-62 being multiplied by | 
G2) 124. \ 2, the produ@ is 1 24, whicbif 
124 | abrraR out of the Re Wvend p 
——— - 124; the remainder” is '0.;/ and « 
nid thus the a” 
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| p. F746 Nore 14 When the produt bef ore 


d, th teſqure root of yo2k. ( her nuimber propound- 
ad. nd to be:324 4 


penitincd EX= 
| reds the Reſolved; placed/above ic,>the work is erro- 
neous, and then you-are to reform i it by placing a lef- 
 ferfigure 1 in the: quotient. 

\N«te--2.4 For every 'one of: the/particular ſquares 
| (diſtinguiſhed by the poines ) {except the firſt onthe 
_ keſchand, a-Reſobveni{is tobe: ſer apart, by bringing | 
down to the 'remainder' the congruent” particular 
ſhiore, as is direted inthe 14 rw/e; and as often as a 

Keſalvend 1s ſet; apart, fo ofteriia new diviſor. isTo be 

nd by doubling or multiplying by'z all the roor 
in the quotient. ( conſiſting. of. what eximber of Places 
| lover: ) | —_ _ | 

| Note -3, The work of the 10, iT, ad 12 rakes 
for finding of the firſt: figare in the root, is but once 
_ uſedin the extractionof the root 6f a number. confiſt. ' 
'ingof what number of places ſoever;;- bur the work 
of the 13; 14, 15, and 16, rules. is to be repeated 
te. the finding of every place in the root except the 

: The pradtice of rheſe 3 3 Notes will be ſcenin the ſol. 
- lowing Examples. 

Example 2. Lett be required to extra che ſquare 
root of 43623; 

Heling diſtributed the number propounded into 
ſeveral ſquares By points , asis directed in the eighth 
rule of this Chapter , -I demand 
_ the ſquare root. of 4. th: firſt _ . 

_ fquare, which 1 find "ny the 5. rule 43623 (2 


. 6 this Chapter to be 2, where-. 4 


G placing 2 in the quotient and — 


_ the Foes thereof, which if 4, ur- & -- th 
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/ 4 from 4 theremainderis 0, which-: Thilb fſeribe-ander, 1 


SG the. diviſor 4 is contained in the 
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neath the line, *Fhis is alwayes che firſt work which js\ J 
no more repeated in the whole extration, (as was ins 
timatedinthe third:Norte aforegoing,): | - 2 
Then bringing down the next {quare whch is: 36 I; 
and placing ir next. after the remainder ©, the Reſole. 
- veud\5.36.. and doubling the root 2. in the quotient, | 
the produt is 4 for: a Diviſor (by the 13.and 14. 
rules} and the FENG will be 3-( bythe 15; rule) 
wherefore 1 demand. how often 


43623 (20 dividend 5, and not finding it -. 
4 *-\, !  -- once containedin it, \I place oin_ 
——  thequotienr, and alſo nextafier | 
49) 036 . the Diviſor 4, and becauſe the, | 
product of zo muftiplied by-6, 
(the laſt charaRer in the quotient), is 0,. the re/alvexd - 
36 from which theſaid produ&toughr to be deduQed. 
remains the ſamewithout alteration, therefore 1 britg 
down 23 the next ſquare, and place it after the re... | 
mainder 36, ſo will 3623 be anew reſelvexd, "then . 
| doublirg thewbole root in the quotient, which is 20, 
the diviſor will be-4o ( accord. 
>» . © - Ing to the ſecond Note before |} 
43623 (208 mentioned) and- the dividend. '. | 
++. +, willbe 362 (to wir, all the re- |. 
4 ſelvend exceyt the firſt place on: 
the-righe hand} by rule''15.) ©. 
wheretore I demand how! ofien 
the diviſor 40 is contained _in the: - 
: diuidend 362, or how often-qin- 
136, "and thought be 9 times in it, yet (accordings - 
the firlt Note oregoing.) | can take bur 8, Kr #23 
Ou 


40) 03023 
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take « j, and. procee according to the is; nd 
fles; '2_niimþer would atiſe gteater then the re- | 
# ſolvend, from which ſoch nymber ariſing ovghr to be 
C i tubrraRed'): 'wherefore | write $in the Pg and 
F alſo. afcer, the diviſor 40; this © 

done, I mulciply-468 (the num: © 

ber on Fare 4 hand of the re/ol- , 43623 (208 
Ws vend) by 8 the figure laſt placed '4 TR, of 
| inthequocient, andthe produ&, — — 
| 


to:wit; 3264 1 ſubſcribe under, 408)03623 
and ſubrraR from; the reſolvend 3264 L 
623, fo therewill remain 3509, tm 4 
* } - thus the work being finiſhed, I 359 _ 
fd 208 to, be the number of u- | E 
| nities contained in the root:ſought, and becauſe after | 
\"j. the" extraRion is ended there happens ro-bea remain- _. 
| tz; to wit'359, I conclude rhatthe' root ſought is 
| greater then the ſaid 263, -but leſs then 209, 'yerhow 
"much it 1s preater then 208, no rules of Arc hitherto 
kngwn will exaQtly diſcoyer., although we may'pro- 
- infinitely near, as.in rhe next rule will be mani- 
eſt 

X/17. To find the fraRional part of the root very 
near, a-competent number of -pairs of cyphers, to 
'" | wit, 00, 0000, 000000, Or 095900000, &e. are to 
"| be annexed tor the pumber firſt propounded, > thene- 
| ſeeming the number propounded with the cyphers an- 
© nexed to be but one intire number, the exrraQtion is | 
- tobemade according to the precedent'rutes,, *and look - _ 
-. | how many points were placed 'over the number firlt 
-» | given. ſo many places of Integers will be in the root, 
© |. thereſt of the root towards the righe hand 'will be tha, 
'* |  Numerator of a decimal frattion, which Numerator 
ny _ (qalſterh of ſo many places as there were points over, 
alles ES : Q ; =”. whe 
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230.  « THe BXIFUa0708. of . 
the cyphers — 623, 
' fore; £0 find che root thereof. .( according 10 this rule; 

- annex: eyphersint his.-manner.; .andthey il you extract 
| jraccording ro the __— aloregaing, Fo will And ue F2 
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©4363, cOO000 (208,861, t es) ;FOY 
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root ariſing in the quotient. to be. 208.86r, r, thatis, 
208585=.. and becauſe aſter the: Extraction. is finiſhe 
there happens to þe a remainder:,,, [ conclude has 
2087559 15 leſs then the true or exaQt roo, bot 208 38 | 
is greater then it ; ſo that by anngang. 3. : Pairs of. oF 
phers, tothe number propounded ,. .. $QU. will not Ki 
>= part of an unit of. the true #©t.3! alſo by annezing 
4 pairs of, cyphers , you will not miſs 55575 part of an . 
yoit;andinthat order you may: proceed intinitely.near, 
when you.cannot obtain the true root. The whole PF 
ration Ld the faid Example: here followerb, 6: fs 
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| 43623-0060G0 (208; $61, '&c. 
: rien i 4-©-35ID's The root. " 


<48) ©3633, Nagle Kor! 
ff 3204 RO 


pe 2/2 


417721), | $00400 
© OF77A7 


$2679 


<< hs. 


- a + 


Ld ES. nt. LL 5X. 
« rey 
L 
% A _—_ 
- > 
a& ; Rae 
ES. $6 ret 
Po - Ss, oh IN 
- EL IEIITY, os 
pa : 3 _ 
. > 


”sT F a WW 7 Y _XORUOAT ww w_ aA 


Arc Fic hos, [rey 
100000000006095Þ.{ 4 


And £9 the root thereof ; 
| being extracted will be prittnes + Tee. 
which ( according to the third? - 


_ xule of the 22 chapter) may be} 4: 1622776, ce 


written thus: _ | 

See here'part of the work in the extraction of the 
root 'of 10., which may give you a light and under» 
Fang of the reſt. 
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. - will becqual tothe number whoſe ſquare root wasin. 

- _ quired; foin the firſt Example of this Chapter, the / 

- _ root 32 being multiplied by ir ſelf 'produceth r024 the | 
number propounded.: but when after the extractions | - 

' fiſhed #bere happeneth to be a remainder, and'that | 
the root is found as near as you pleaſe ina mixtnum- 
ber of integers and decima} parts ( þy 'annexzirg cy- 

+  phersas inthe 17, rule) "then ſuch. mixe number being. 

'/ # multiplied by it ſelf muſt produce a mixt numbet leſs 

' - - then the numberfirſt propounded for extration, yer 

" ſOnear'upto it, that if the figure ſtanding*in the laſt 
- place of the Numerator of the decimal fraction in the * 

E: root be mage greater by 1, and then the mixt. number ; |. 
' -. ſo increaſed be multiplied by ic ſelf, the produt muſt } 

| \ be greater then the number firſt propounded: ſoin the 

lb Example of the 17. Rule, if 208.861 be multiplied - _ 
WÞ by it ſelf, _ it produceth 4.3622,917;- &c- which is leſs 

|. - .thenthepropounded number 43623,-but if / 208.862 

> .. be miltiplicd by ir {£|f, the produtt will be 43623.335, 

= &c. whichis greater then 43623, - - 


ES” To extrad the 


X1X. The ſquate root of a Fraction | 
{aware root of is ſound in this mariner , viz, extract 
# fraftion, ' the root of the*Numerator { by the 
ns WES precedent rules'of this Chapter.) which __ 
root ſhall be a new Numerator;  Alſotbe root of the 
_ denominator is to be taken for anew denominator , fo 
the. new Fraction ſhail be the ſquare root of, the Fra-. -* 
Aion firſt propounded : thus the /quare ror of 75 is -\ 
+ viz, the roor of 9 is for a new numerator, alſothe- 
rut of 1Gis 4 for a new denominator, Inlike _ _ 
MOB ots art © Yo 5. "> he. 


- 4 ces NOPE IC FB Þ 


& 2s nvtio irs leaff terms; ir mult 6r{t of al] be reduced by 
]  ithex rale of the 17, chapter beforeany extracion be 
{| made; ſor'ofcenimes it happens that che Fradtion ficſt 
: given "bach aot a perfect root, but when ſuch Frafliog 
'| 1s reducedi into-#s leaſt terms, the root thereof may be 
| extracted ; fo in this Fraffion IS) each term is incom- 
menſurable to-itS ſquare yoot , bur the ſaid 5F- being 
reduced 'to its lealt terms $, the rot of this may: be 
extracted, for the roor of qis.2 for a_new Numerator, 
alſo the 7008 of 9s 3 for a new Denominator ; ſothat 4 
is found co. be the [quare root of # ( equivalent unto 


33) 


-' | . root is uſually expreſt by prefixing this CharaRter, 
| y/ or q. before the Fraction n given £. ſo the  [quare 
fort-of 24 is lignified thus / 2, or thus. Vq. 55, bes, 


rational number whatſoever, yertir may be found very. 
near as inthe next Ryle, 

-"XX/. The ſquare root of a F rallion - Th extralt the 
which: is incommenfurable to its 10:6 Jarare voor | 
may be found near; in this manner, viz» nd, fe 

| requce the Freftion propoſed into ade- commenſara- 

| I by the third rple of the +3 Chap- BUe-20 itg 
tegiz the*more placesare in the decimal, ſq#are roor, 


ſemearer will the root be found; but, 


viz either of two, four, ſix, ejght or ren, &c Places, 


| Then extra& the [qnart yoor of that decimal as if it 
j- were- a whole number” according ro the - Rules. 


: foreman," which roce ſound - ſhall be a deci- 
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"Yhe fa &rt +oot of + s 4 7 + Nik here: note. Aida” | 
if the Fraion whoſe /qx4re ror is required be. 


XX.” When either the Nimerkor or Denominatar 
of a FraRion hath not a perfe& ſquare root, ſuch 


cauſe the root of £ £2 cannot be expreſt by any true or 


| the decimal muſt conſiſt of an even rumber, of places; 
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234 _ The Extrawronof  ..pooky, F* 
mal exprefſing near. the /q4re root of the fration' |: 
prope. a ER -þ » 
So if the ſquare root of {+ be required near, re. 
duce the faid + into a decimal ( by the 3d 7#l+ of the 
23. chapter). which will be found .$1250000, &. | 
__ *hen extraQing the /quare ror thereof as if it were a * 
” "whole number, it will be found . .9013 very near, 
& 42, XXL1L. The. {quere' rox of a mixt 
T6 extrat? the” 11 mber commenſurable to its root ,| is | 
ſquare root of (1nd in the ſame manner asin the o' | 
& mIxt Une | > ng : f 
=» ruke of this Chapter, the mixt number 
: —_ firſt reduced into an improper 
*fraQtion by the 10, rule of the 17, chapter. 
"So the ſquare root of 34%5 will be found 572 viz, 
3432 being reduced into.the- improper fraction. 2343, 
the [quare-root of the Numerator 2209 will be 47 tor 
'a new Numerator', alſo the: ſquare root of the Deve- ' | 
minator G4. is8, for a new Dexominator, 10,is found | ' 
. £2 which (by the 13. rule of the 17. chapter; )is: 55 
_ the ſquare root ſought, And herethe ſame caution is 
- to be obſerved as in the 19, Rule of this Chapter; - 
viz, . the fraRional part of the mixt number, or the 
' improper fraction. equivalent unto the mixt number, 
muſt be in the eaſt rerms before any extraction be 
made- ; | 


: is 4 pi 
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_ XX111. When the mixt number gi- 

To find the | ven is incommenſutable to its [ſquare 
ſqzare rout og; prefix this Charater before.it, 
weary ofa mire Vit, f or { me: the /, oot of - 
commenſurable 73 will be chus expreſſed : (73 or f 5 
70 its root, ' #74 : but if you deſire to find the /quare* || 

_ © root near,of a mixt number/;ucammenſu- - 
rabletOits root, reduce the fractional part of the mixt-- 
number into. a Decimal of an eyen number of; places, - 
5 | ; £0 ; (86.8 
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; [: ber; theneſtceming the faid whole number and De- 
- gimal -36 one igtire number ; "extra the [qmare vo! 
thereof according (to rhe atoregoing Rules 07 this 


_ Chaprer, | a9d fromgbe root found, cut off. alwayes to 
7 ther;ght hand, -fo many placey asthere are points over 
the Decimal: annexed, which-number ſo cur off ſhall 
| be4 Decimal, fhewing the fractional part of the root, 
'  andthaton the left hand ſhall be the.whole part 6f the 
root; ſo the fquare ror of 74 willbe found 2.7688 
yery near,. AUGFQOTY. 7 4700 1 par l Kr 
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$5 '% p 53*n ' p 43 "#8 
7 IOUY Lot | We is that: 
1 8 ExtraJion of the Cahe Root is that',. by 


nymber 
97 ney produceth the -nyumber gives.” 

II. In the Extraction of the Cube 4 cubicat 
._ root',, the number propounded is - al- © #amber. 
-\Wayes conceived to be a Cube number, 

"that is,- a certain mamber of-little>- Cubes compre- 


\*hended within, one intire great- Cube, and the 


®pooe or .nymher required is the ſide of that grea 
- 'Etbe: whar s Cube is may be well expreſt by a Die, 


which indeed is a little Cabe ic ſelf; wherefore if you 
plies, four Dice ina ſquare form, that is, lapingeny 
IT + | | | a” 


101022 at -and annex'the D eci< © 
| wl-fo found unco the whole papt.of 'the' mixe num- 


ap ing.a number given, we find another 
' which being firſt multiplied by ic ſelf, and chen 
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andewoina-rank, you ſhall have a ſquare containing = 
'- ſquare of Dice you-ſhall have a: great/intire Cobe 
comprehending two, .times 4 that is 8 Diceor lirtle : 
_ Cubes; andhere 8 is the Cube number given, | anda | 
# is the roor, or number required x In, like manner'if | 
FX you rank 25 Dice in a ſquare form, wiz, layings ina_ 
. rank, you have a ſquare containing 25Dice, now up- 
on this: ſquare of dice©if you ere; hye; other like |. , 
ſquares, .you ſhal{bave a great intire Cube compre- 
hendingss times 25,. that 8 125; little Cubes, andin 
this caſe 125 is the. cube number propounded,' and 5 
| -, the rootor number required. . _ | | 
2M 111. A. Cube number is either ſingle or com- Þ 
$9”. 7. x ge bes 66 
3 '' TV... A ſingle cube number is that, 
an. Ao which being coduced bythe Multiplicae 1] 
«ae tion of one fingle figure firit by it ſelf, | 
and then by the produ@, .is_alwayes leſs then 1000, 
B SO 12518 a fingle cube number produced by 5 mul- - 
E- . tiplied firſt by it ſelf and then by-2F the produR, for 5 
2 times. 5 1525, and'5 times 25 is 125.577 2, 
F. Allthe ſingle cabenumbers;; -and ſquare hom. 
bers, together with their reſpeQive roots, are expreſſed 
in the Table following. 0 oh 0340 
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| -3;4,5,6, 7,8,9. in the. next the ſquares of thoſe 
figures, andin thelowelt rank the figures themſelves 


- andſo of thereſt.- - | 
' FT, Whena cubenumber is given that exceeds not 
1000, and yet is none of the cube numbers meationed 
inthe Table ; for his root you are to take the rooc of 
- the cube number, tht being leſs comes neareſt unto 
it, 'S0 157 being given, the cooc thar belongs unto ic 
Fol | | 
- Vil. A compound cube number is 4 compound 
that, which being produced by a num... ©#% »#mber. 
"| ber, (thacconfiſts of more places then 
one.) firſt multiplied: by ic ſelf, and then by the pro- ' 
du is never leſs then 10@0,. . SO 157464 isa come - 
found cube number , being produced by 54 multiplied 
firſt by it ſelf, and then by 2916 theprodut, for 5, 
times 54 is. 2916, and then 54 times 2916 is 157464, 
the compound cube number propounaed, | 
Y1I. To prepare a cube number for extraction, 
pur a point over the firſt place thereof cowards the 
right hand, ( to wit the place of units) then paſlirg 
over the ſecond. and third places, pur anocher poinc 
." } - over the fourth, and paſſingover the fiith and ſixth pur. 
» | 2anvther point over the ſeventh, 8n1in thatorder (to 
Wittwo places -being incermitted between every two 
adjacent points ), place as many ;points as the number _ 
- will permit; fo 157464 being given, you are co 
| | | 4 X place 


: place the poutumintian mo 


b 1257464 " fnanner placed, of ſo many = 
E | .... the yoor demanded will conhit, - 

IF. Having thus prepared your: number, you may. 

ſee 1t Mfiribured by the points into ſeveral cubes : lo 
ity the ſame Example 157 is the | 
ks 's firſ# cnbe,and 464 the ſecond. In 
157464 Ike mannerif this number 7464 
were propounded for extraQtion, 
LT after points are duly, placed as be 
7464 fore, you will fee 7 to. be the fir 

cube, and 464 the /ecoyd, ' 

X Having drawn 4 crooked lite onthe right hand 
3 of the number propounded to ſignifie a quotient, find 
 theeuberootof thefirſt cube and place ir iriche quo- 
2 tient « fol finding (by the tzth 

Geol p he tole of this Chegret ) '5 tobe 
157464 (5 the 'correſpondenc root of 157, 
, ] write 5 in the quotient, and - 
then the work will tand as you ſee.in che Margent, | ; 
Fr. Subſcribe the cabe of the root placed in the 
| Euorient , under the firſt cube of che number given: 
ſo 125 being the cube of 5 the 
I” = roor, (by the fifth rule of this 
157464 (5 chaprer ) | write it under 157. 
+ > wh the firit cube of the namber gt 
ven, as you ſee in the example. 
X17; Draw a line under che cube ſubſcribed as. 
JF aforeſaid ( to wit the Cube of the root placed in ch 
quotient ) and ſabtra& this cube from the firſt cube iS 
the number - pr opounded , Fug: the remainds, | 


5 


F 27,  ::and formany points/asare' in thic 


\ 


= oo A 
OI —=—FwO ot OOO COUT ONS. ETC ENSTING To 7 


orderly | 


#* 8 Gp 


WOW 5 G, \...+ 
"I Ms * 


|. 32, and the work will land as 
' | you ſee, 2h | 


X117. To the faid remainder bring down the next 

. enbe of the number propounded, ( to wit the figures 
; or cyphers which ſtand in thez * , , 
\ | next places) (placing the ſaid cube 157464 (5 » 
next afcer , to wit, on the right - 12 

hand of the remainder fo the next ————— 

c#be 464 being placed after the 32464 ' reſolv, 
' | remainder 32,there will be found ——— —— ' 
- | this number 32464, which may be called the Refolvexds 
© XIV, Having drawn aline underneath the Reſol- 
vend,fquare the root in the quotient, that is, multiply 
it by it ſelf and ſabfcribe the. cripte of the ſaid ſquare 
or produ&, under the reſolvend in ſuch manner; thac 
the firſt place { to wit, the place of units ) of the 
faid triple ſquare may ſtand. direQly uuder the third 
place ( or place of hundreds) in  ** | 
| IO: ſo the ſquare of a FT 

the root 5 is 25, the triple where. 157464 (5 

| *of is75, which'l ſubſcribe under x25 
the Reſolvend in ſuch-manner, - were 
that the figure 5 which is in. the 32464 reſolv, 
firſt place (to wit the place of 75 
” | Phits) inthe triple produ&t 75, _ | 
#. way ſtand under 4 which is ſeared ini the third place of 
"8 the reſolvend,; as you ſee in.the Margent. 
if XV Triple the root or number in the quotient, 
/ and ſubſcribe this triple'number in ſuch manner this 

4 tlie firſt place thereof, ( to wit the phice of pnits ) EF 
1 | | may” _ 
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WAS 


. 
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may ſtand. diretly ungerthe ſecond place'( to witthe Y. 
.- - theplaceof tens) inthe Reſolvend::. fo o triple of 
Gy | SE FIR SL 29 . = = eB 
| the. root 5 is 15 ; which I ſub | 
San of wt y. 3 x2 


Go - ſcribe in fuch manner, tbat the 
157464 (5s figure 5 which isin the firſt place | 
Lag-:: - (rowittheplaceof units ) in the 

| ——'  faid< triple. number , doth ſtand 

32454 reſet. _ direly under 6, whictt is ſeated 
—_— — in che ſecond place of the-reſol.. 
75 vend ,, and the work will tand as 
15 in the Margent. & 


& | XV1, The triple ſquare of the 
_ roor,and the triple of the root be. | 
157464 (5 ing placed one under the other as 
v25": is directed in the 14, and 15.thles 
——— aforegoing, draw aline under. | 
32464 Reſol, neath and add them together in | | 
my — ſuch order as they are ſeated, and 
KL * 5 lerthe ſum be eſteemed as a divi- 
i 15 _ - for: ſo thetriple ſquare 75, and \ 
B ———— —— the triple' number 1x5, beirg. 
6 965 Diviſor added together as they are rank» 
'Þ ——— ed inthework, the ſum willde. 
765 for a Diviſor. - 


p94 


4 


_ 


X/VJ1. Let the whole Reſolvend except the firſt 
place thereof towards the right hand, { ro wit the. 
p:ace of units ) be efteemed as a Dividend, then de- 
Mmanding how of.en the firſt figure ( towards the left 
band }-of the Diviſor is contained in the. correſpon- 
Tent part of the dividend, and obſerving in that be- 
balf che rules before ravght in Diviſion, write the m- / 


v; rs rl 4 
a. Ee IE > | 
” ” SIC LL 
4, ITE a” 4 
a. 3; RTE 
ty & 


% 
Py” ——_—— _— TT Y ——— _— FF OS 2.0 Cr IR” OY Mu. AT IS OP a Fa. a__ 


VERA od OE BILE SBS.» redo f oadecreradt + 
> -* * <CF:'+ © A o& AI Cn PO > 
ra EA ada HD Bo oo as pies. 


A we IAEA SA; 
© 20 


© SE. 
. 2 3 L ba, WS n 
" t'Y 5 


PR INIT ACLS IMS 6 Coogee We TO Yor o 
- doit ard. nates a bet wor ett” ue Bet CE ES —— 4 . 
Oo of be ae the RE Es BS & 7 
.. : Nike 4 , 4 
Og + . \ 
FR OS A 
© ” 
<2 : 4 : , : 
#4 _ 4 y 4 %* 
"LC bs - * T- 
1443 FI 6 # 
»Y 


-F ſwer in the quotient: 6, 
f | foifl ak how often'y © 157464 (54 
- © (&e firſtt figure of the 225. 
- | - Diviſor rowards the lefc —————— 
- | hand)iscontainedin 32, 32464. Reſolveud 
+ | (the correſpondent parc - - — 
{ | - of the Dividend placed 75 
{ | above) thegnſwer will 15 
| be'q, wherefore write OO —— 
6 4in the quotient, as 765 Diviſor 
you ſee in the Exam- eye 
ple, 
: AXV111. Having drawn another line under the 


$ 

; in the quotient, and 
; ſubſcribe this produc 
7 | under the ſaid triple 
- ſquare:;' (to wit units 
7 -under units, tens under 
| tens, &c.) ſo. 75 being 
> | mulciplied by, 4, — the 
i '|# produc is 3006- which [ 


ſubſcribe” 'under” / 75, 


(the triple ſquare) and 
the work will ſtand 
as:vou ſee -in the Mar- 
get, - | 


£ m 2 L. = Ss x 0 -on* . La Þ O's 


: work-, multiply the criple ſquare before ſubſcribed 
(as:isdireRted inthe 14, rule) by the figure laſt pla- | 


157464 (54 
125 


3 2464 ; Reſoluend 


F5 -g 
IS | 
765 Diwviloy 
300 


- X1X, Mul- 


Pg 


157464 — 
125 | 
32464 Reſulvend, 
— 
75 
15 


Divifor 


12.5 
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Multiply the uy laſt rs irrthe andrien ps. : bs 
by it ſelf, and then the produ@ by. the triple number! - * 
before ſubſcribed, (#, i directed 3 in the 15; rule of _ 
this: chapter -) this done, 
ſubfcribethe jaſt produt 


under the faid triple 


number, (to wit, units © 
under units, tens "under | 


rens,-'&c,) fo 4 being 


ſquared.or moltipliedby- 
it ſelf, the produQis 46, - 


which being multiplied 
by the triple number 15, 
the produtt is 24, this 
therefiſte { ſubicribe un» 
der the aforeſaid- triple 


number 1 5;and the work: 


wiltftand as you fee, 
XX. 


placed in the quotient, 
under the. refolvend, in 


ſuch manner,thar the firſt 
place of chis cube, (to. 
wit, the place of. units) 
| may ſtand under the 


| Subferibe- "the 
cube of the figure laft' 


place of units: in the re» | 


ſolyend « 


under the retolvend 


32464, in ſvch manner. 


that the:figure 4, which- , 
is in the place of units in ' 


the cube 64, 0 may ſtand. 
_ ynder: 


AST 12 
5 0 
i "F 


$0 64 being 
| the cubeof 4, 1 wrifeit. 


—_— 


£.-bas. i —_—_— 
.. 
; 


' "under the figure 4/which.is feated inthe place of .ynites 
the- reſolyend; + obſerye-! the-work in the' Mar- 


| an. F iy Bots © Joo tn regs 
 XX7. Drawing yet-ynother line, under the. work, 
add the three laſt numse TIE 74 » 4 - 
. bers ccgerher - in .the 7 D193 a OS 
fame/'order as they are + 157464 ( 54 
ſeated, avd ſubtraQt'the 125 | 


ſum of them from the  ——————— 

relolyend, placing the 32464 Reſoluend " 
remainder arderly un | =. 
_ derneath : ſo che ſum of 7 nh 

theibree laſt numbers as 15 

they are ranked in the — | 

'| work is 32404, which 765 Dwvijor 

if, you ſubtra& out of. —————— X 

the: refolvend 32464, 300 

the remainder” is /o, 240 

Thus the whole work 64 

being finiſhed, the cabe—————— 

root of 157464, (the 32464 

mmber propounded) is — — 

found to be 5g. * © 's 

' Note 3, When theſum of the three laſt numbers 

before. mentioned is greater then the reſolvend, 'the 

Work 15 erroneous, and" then you are to reform itby - 

pacing a lefler figuteinthe quotient, | ; 
_ Note 2, For every one of the parcicular cubes "2 


(dilinguiſhed by the paints ) except the-firſt cube an 
the lett hand;a refolvend is to be ſer apart, by wo 
down to the remainder the next cube ( as is directs 
' inthe 13, rule, ) And as often as arefotvend is ſer 
#part, ſo of:enis a new Diviſor to be found, by —_ 
EN | R 2 the 
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the' triple of allithe voorin the quotient ( conſiſting of } 


what number of places: ſoever})+ to 'the -eriple of the 
{quare of ſuch root, after they are orderly placed'g6. 
cording tothe 14-and'15. rwles. / | 8 

Note 3. The work of the1o, 11, and 12: ral 
for finding of the firſt figure inthe root is but once uſed 
in the extraRion;.of- the root of any number whatſe. - 
_ ever, but thework of all the following rzles, is:tobe 
uſed for the finding of every place' inthe your except 
the firſt. £35. 3 LENA +23 

The practice of- theſe 3 Notes will-be ſeen inthe, F- 
following Examplex. "OA 2 "i 


Example 2. Letit be required to extract the cabe 

root of 8302348. FR =_ 
Having diſtributed the nember” given into ſeveri| 
cubes by points, as is directed in the eighth »z/e of this 
Chatter. 1 demand the c#be, ret of 8 ( the firſt cab 
on the left hand ) which 1 find by-the fifth» /e of this 
Chapter: to be 2, wherelore | 
IG placing 2 in the quotient;;and 
8302348 (2. 8 the:cube thereof under$_ 
8 | | the firſt cube, I draw a'ling; 
— , and ſubtr: ting 8 out of-8 
. © the remainder 1s ©, 'which [ 
| - ſubſcribeunder the line;+ This 
is alwayes the firſt work, and is no-more repeatedin 
the whole extration (as was intimated in. the thirq 
note aforegoing ) then bringing-downithe next cube, 
(to wit, the figures ſtanding in the three following pla - 
ces'of the number propounded ) 'which js 302, 1-place 
itafter the remainder o, ſois 302 the re/o/vend;; 'this | 
done, having drawn a line underneath the re/olveud/Þ 
ſeek forthe triple of the ſquare of the root, wiz; 'the- 
root in the quotient is 2, which multiplied by it ſelf, 
produceth.. 
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producerh the ſquare 4, tlie triple whereof'is 1 2, this 
'] ſubſcribe under the refolvend; in ſuch. manner that 
_ thefipure 2 in the units place of this triple ſquare x 2, 
" mayſ{tand directly under the figure 3, which is ſeated 


, | in the third place of the : 

od | reſolvena, (to wit the place $7. CM 

g | of hundreds) according to 8302348 (2 
- | the 14. r=/e aforegoing », 

pt Again I triple the root 2, | 

he i which -produceth 6, and 0302 Reſelwvend 
ſubſcribe this eripte num- — 


, ber 6 | under - the ſecond I2 

FF plice (orplaceof tens) in OG 

a the reſolvend; to wit, un Or n— 
"2 þ der ©, { according to the 126 Divi 
| 35 rule of this Chapter ) JETER" Ls 

"4 then drawing a line under 


the work, and adding rogether the faid two numbers 
hſt ſubſcribed, a3 they are ranked, the ſumof them 
is 126 for a diviſor, ( according tothe 16: rule afore- 

 Poings ) = | - 
' That done, efteeming Zo, towit, all the placesex- 
cept the firſt or plece of units in the reſolvend, as a 
Dividend, 1 demand how often the diviſer 126 is. con» 
tained in 30, and not finding it once contained therein, 
I write 01n the quorient , and now becauſe the tum of 
th2 three numbers which ought to have been produced 
{ according to the 18, 19. and 20, rxles of this Chaps 
ter”) by the multiplication of o { which was-laft pla- 
ced in the quotient ) amounts to o, the reſolved 302 
out of which the ſaid ſum (ſhould have been ſubtrafted, 
remains the fame without alteration, wherefore havitig 
drawn a line under the work, 1 write down anew the 
9d reſolvend 302, and bringing-dowa the next cxbe 
6+ R 3 348 
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348, 1 annex it to the Taid 302 ; fo there will bea 


new re/o/vexd, fowig, 3023 a8. 


- 


Then {quaring- the re0t 20, 


(thats, mulciplying of 


it by ir ſelf )- the product is 409, which 1 triple or nul. 


/ 


. $302348 ( 202 


0J02) Reſelvend 
12 
O06 


126 Drvi/er 


' .30234$ Reſolvend 


1 2CO 
60 
| 12060 Divifor . 
2400 
240 
, OS 


—} 


242408 Ablatitinm 


5 9940 


tiply by 3. and\ſubſcribe 
the -produt 1200 un» 
derheathrhe new refol- 
vend,.-in ſuch manner, 
that theiplace of units in - 
this triple quadrate 
12co, may ſtand under 
theiplace of hundreds'or 
third place of 'the reſol. 
vend:302348 , to wit” 
under 3 ( according to 
the 14. rele) Apgain1 
ſubſeribe .the triple of 
the ror: 20, which is 60, 
in ſuch manner that the 
place of unitsin this tri. 
ple root 60 may 'ſtand 
under the place of tens - 
or ſecond place! of the 
reſolvend ; 'then adding 
rogether the two num- 


| bers-laft ſubfcribed.,'ro 
. wit 1200 and 60,1n ſuch 


 order'as they are rark- 
ed inthe work," the ſum 
is 12060 for a Diviſor,. 


__ Again,eſteemi oy the whole reſolyend except the fir 
place, (or place of -units } as a dividend, to wif, 
39234, I demand how ofien x (the firſt fgure of 


the divifor towards the teſt bat) is contained 


in 
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" Ohap: 33+ the Cube Roy. 247 
FER | ce - correſpondent part of the Dividend, and 
- }F "though it be three times contained in ic, yer ( ac- 
3r | cording tothe firlt »re at the erid of the 21, rule of - 
1 | - thisChapter) Idare take but 2," (forif 1 ſhould rake 
hn 3.andproceed according to the 18, 19, 20, and 21 
n+ rules of this chapter, a number would ariſe greater 
L then the reſolvend, from which ſuch number ariſing 
s ought ro be ſubtracted , ) wherefore I write 2 in the 
Fi quorient MO T2 ORR | 
wy "Then molciplying the triple ſquare 1209 before 
# ſubſcribed, by 2; ( the figure- laſt placed in the quo. 
- tient.) che produttis.2400, which T ſubſcribe under 
I the faid 12co, (ro witunits under units, and rens un< | 
; der tens, 8c, ) Alſo multiplying the triple root 60 be- 
y fore ſubſcr.bed, by ,q (the quadrateof 2 the figure 
' laſt placed inthe quotient) the produRt is 240, which 
f Hubſcribe nnder the ſaid triple root 60, laſt of all L 
/ ſubſcribe 8 the cube of the ſaid new oor 2, under the 
' place of units or firſt place of the reſo/veyd, ro wit, 
- . | under $8, and having added together thoſe three-num- 
1; | - bers laſtſubſcribed, ro wit 2400, 240and 8 as they 
Ng ftandin ranks in the work, the ſum of them is 244408, 
s Which being ſabducted trom the reſolvend 302348, 
; | therewillremain'59gg0. Wherefore the work being 
- | finiſhed, 1 find 202 ro be the number of unities con- 
tained in the cxbe root. of 8302348 the vumber pro. 


Pounded 4 and+becauſeafter the extraftion is ended; 
| © there happens to be .a remainder, to wit 59940, 1 

conclude that the cabe:root fought is greater then the 

laid 202 bur lelsthen 203, yer how much it is greater 
| then 202, no rules of Art hitberco known will exa&- 
ly diſcoyer , althoagh we may procced infinitely near 
a by the next r 5/4 witlbe manifeſt,” - 


P 


Xx} T6 


- 


" ox ul 4. careb bes > 3 {=oc7 th $7 mis £ A JGE LIN uy 254% 
7 Fn” EN : FE G 
- #*- IM 


" GIS ” " ” udp, of _ Deo ated os X 
"os 2; jt a ae RAS, SEES BI refund TEE Aon: "ES S {4 "©. | 
4a NTT". - SOT Fu. , OR EVE Wi nets, mY IIS IEC. FO 55- £, 00 e oY OS RA te, oo oe "Ie. 
: 1:65 RO RE A : 6 Pp EI - DEF So + $7.4 : $5 Pats ME Sod SEE) 2 
= g *.. ” . " , 4 ”" a f \- 4 2 
. : Ky . $ 4 43 F 4 <A Fs FOE . ” 
. [ : , k ; +5; "OO 3 5 28 
YET - 
# kf - R . n 21 SOR Fae 4 % 
Ht & xe 
«i . - ., \ 5 : "3 MOT) J Lv, "5 b 
4 5 h 5 » CEC 25 + f 
? e - - F of 7 þ/ 4 "8 } # FW -: ; 
\ - . : « ; £ 4 0} i © W- 
- _ - ho | 
- 
Y 
7 
P 


XX11e To find the fractional part-of the root very 
-pear, ternaries/ of cyphers ,' ro; wit'; 000, 000000, 
er 00000000, &c,. are to. be annexed to the num- 
ber firſt propounded, then eſteeming' the number pro- . 
pounded with the cyphers annexed to be bur ohe in- 
tire number, the ExtraGtion is to be made according 
to the preceding rales of this Chapter, and look how 
many points were placed over the number firit given, 
ſo m:ny of the formoſt places inthe Quotient are the 
Integers or unities contained in the cube root ſought, 
and the reſt of the places in the quotient are to be 
elteem'd as the Numerator of a-Decimal fraction, which 
Numerator conſiſteth of ſo many places as there were 
points over the cyphers firſt annexed : ſoif 8302348 
were given as before, to find the rabe ror thereof, 
(according to. this rule) annex |cyphers in this 
- manner, 


% 


_ 8302348, 00000 ( 


And thenif you proſecute the extraction accord- 
ing to the rules aforegoing, you ſhall find the cube 
root ſought ro be 202,48, &c. that is, 2025%*. arid 
more, wherefore you may conciude that 2023** is 
leſs then the true root, but. 202442 is greater then it, 
fo thar by annexing two ternaries of cyphers, to wit, 
6 cyphers, to the number propounded,, you will not 
miſs 575 .part of ari unit of the true yoer , alſo by 
annexing 3 ternaries of cyphers, to wit 9 cyphers, 
you will not miſs 5;75 part of an. unit of the true - 
root, and in that order you may proczed infinitely 
near, when you cannot. obtain the'-true root, 
'The whole operation of the ſaid Example here'fol-” 

| V4 3 loweth, 


LY 


— Www 


 ſoweth,, where you may obſerve; that for the 
- more certairi” and eafie placing, as well of the num-. 
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' the" Cube Roof, 


bers which conſtitate the ſeveral Diviſors., as of 
thoſe which conſticute the ablatitious nymbers to be 
ſubrrated from the ſeveral and reſpetive reſol- 
yends; down right lines are drawn -between the 
particular cbs of the number propounded, firſt di- 
ſtioguiſhed by points as before, *- 
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10 878/176|000 1 kelolvend 


i [229 033/52, Divifor 


00/000 C 202.48, &e; + 


| © {Refolvehd 
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3.4.8 Reſolvend 


Divifor 


408 - [Ablaticium 
040000|Reſolvend 
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{ | hap. 33- the Cube Rot. at 


| In like manner- the cxbe root of 2 will be fon 
..to be near equal to 1.25992 ,' &c. that is, 1541224 
- and more. > 
XYX1I11. TheextraQion of the Cube The proof, 

root is proved by multiplying rhe root 
eubically, <o wit, the root being firſt multiplied by it 
| ſelf, and then the product multiplied by the root, the 
number arifing or laſt produ& (in caſe there be nore- 
mainder afrer the extraQtion is finiſhed ) will be equal 
to the number proponnded : fo in the firſt Exatnple of 
this chapter, the cube root 54 being multiplied firſt by 
it ſelf produceth 2916, which being multiplied Ln 
by 54 produceth 157464, to wit, the number whoſe 
eube yoot was inquired, But when after che Extraction 
is finiſhed, there bappeneth to be a remainder, and that 
the root is found as near as you pleaſe in 7ategers and _ * 
decimal parts, ( by annexing cyphers as in the 22. 
rule of this chapter ) then fuch mixt number expreſ. 
fing the-rovr, bying multiplied cubically, muſt produce 
a mixt'number leſs then the number firſt propounded,- 
yer ſo near unto it that if the figure ſtanding in the laſt 
place of the decimal frattion ingbe root be made great- 
_ erÞy 1, and the mixtnum increaſed be mulri- 
Plied cubically, the produt muſt be. greater then the 
number firſt propounded - ſo in the Example of the 
22. rale of this chapter, if 202,48 bs. multiplied cubt. 
cally-it produceth 8301305.49, &c. which is lefs then 
the propounded number - 8302348, but if 202.49 
be mulciplied cubically, there will ariſe $302535,49 
| _ which is greater then the faid given num- 

r. 

- XXIV. The Cube root of a Fration Toextrat the 
is found in this manner, vis. extrat the *©##* rooruf 
Cube root of the Numerator, (accord. 9/99 
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ing to the /aſoregoing rules ). which-roor reſervefora 
new Numerator , al, the Cube root ot-che Denomjz | 
hator ſhall be a new Denomina:or: laſily this new 
Fraction ſhall be the, Cube root of wg 1raCtion firſt 


propounded : ſo the tube root Of 55. js 3, for the cube 


root of 8 is 2 for a" new. #1 me fern "a the cabe, rut 
of 27.15 3 for a new |Devominator,. In like manner the 
cabe roatiof. $*is £, Butihere note 'dil. gently thar the 
fratlion whoſe cok root is required mutt be in its lea(l 
te£ms before any Excraftion be made, for ofrentimes 
it bappens that the f-att4os fir lt given hath ner a per. 
ſe& root, albeit, when fuch fraction\ is reduced into its 
eaſt rerms, the root thereot may be extrafted: ſo jn | 
this fraction, 2 ICY neither the mAET Cty; nor denominator 
hath a pe rſe& enbo root, yet, the ſajd 55; being reduced, 
lo its leaſt rerms ;*,- (by the fourth "rule of the 19; 
< haptet ) the cxbe yoox of this may be extracted, for 
the cabe root of 8 is 2 fora new aumerater, alſo the 
cube rout Of 27 is 3 fora new denomigetor, ſo that 
the cube root of 55 ( which is equal to. 2£): is found to 
be 3 BE, ; 

xxV. The Cubeg ot.of a FraQtion which hath not ' 
a perfect Cube root be found near inthis manner, 
viz. reduce the Fraction Stven Into Aa Decimal fraQion; 
by the chird rule of the 23. Chapter, the more places 
are in the Decimal, the nearer will rhe root be found, 


| but the Decimal muſt conſiſt of ternaries of places, to. 


wit, either of three, fix, nine, or twelye, 8c. places , 

then extra&t the Cube ro00t of the Numerator of that 
Decimal, as if it were a whole number, (accordirg to 
the rules before ,given ) which root found ſhall be a 


| Decimal expreſſing near the Cube root of the Fraction 


proppunded, 
SO if the cabe root of 4 were required, T reduce F 
| {ai 
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1 g 233 | 
| = into a decimal whoſe »umerator may confit-of 
Ty ferries of places, to wir, inco this, . 666656666666 
\.-&, then extracting the' cxbe/#0or thereof, I'find'.8735; 
-which is very near the cyber root of 4 1 | 
XXV 7, The Cube root of. amixt number commer- 
furable to 3ts root may'be tourd, in the fate manner 
35 ih the-24, 'rule of. this' Chapter, the mixt. number 
being firſt reduced into-an improper fraction, :( by the 
to. rule of the 17. chapter;) + ; 
$0 the cxbe root of 1245 will be found to be 24, :z. 


reducing 4 237-into this improper fraction: + the 
cube root of #45 will be fourd 4 or 2+...» And here 
the fame caution is to be ebſervedas in the 24*.72/e of 
this chapter, viz. thefraRionalpart of the rizt num- 
ber, or the improper fraQion equivalent uato the mize 
number, muſt»be expreficd by a Namerator and a Di-. 
wominator "inthe leaſt terms beforeany extraction-be 
made, - * £2 322 $7200 
" XXV 11, When the mixt number jwhoſe.cube-roat 
is required hachinot a perfe& cube root, this charater 
Ve. is ufually-prefixed before fuch mixt number, ſa. 
the cbs rooFfof 1:5 15 thus expreſfied,. /cCo:24, + Like- 
wiſe \/c. 5 dendtes the.cybe xgor of + which is. fras 
Aion, whoſe cabrrot- 1simexprefilblet by any. crue or, 
rationalnumberz-but if youdefire ©o know the cabe: 
Foot near of-a.mixt number which hath nor a perſeR 
c#be root; reduce: the fracona! part of th&mixrt. num- 
der into a/derimal, ( as inthe 25% rule of this.chaprer), 
and annex the decimal ſafountl'unto the: whole. parc 
(or Integers ) of the mixc number ; then elteeming 
the ſaid Integers with the decimal fo annexed as one in- 
tirenumber ,. extract the cabe rot thereof , and from 
the root found cut off alwayes to the right hand ſo-ma- 
ny. places as there were points over the faid decimal « 
TE 24.2 | annexed 
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ſhall be:the Integral part of the yoor : fo the cube root: 
of 245 will be found 14334, and more, Ee 
XXV111. 1 might here proceed to ſhew the extra» 
Kion' of other roots , as the” Biquadrate, Ynadrato> . 
eube, Cubo-cube, &c, but in regard their operation is 
exceeding tedious, and cannot be naturally underſtood 
without the knowledge of Algebra, 1 ſhall only in 
this place touch upon t Hurrathion of the Riquaarate- 
root, becauſe it may be extracted by the ra/es delivered 
inthe 32. Chapter. - | . | ; 
| XIX. A quadrate or {ſquare number 
yo" onigh-gy "ps ſelf produceth a Biqua- 
yoor, © | -drate number; So 4 multiplied byir ſelf 
| produceth the Biquadrate 16. There: 
fore if a number be propounded andthe: Biguadrate 
yoot thereof be required, firſt extra the 9#adrare or 
ſquare ror of the number -propounded , 'and then ex- 
tra the- ſqxare root of that root for 'the-| Biquadrate 
root ſqught, Thus if 20736'be a number -propound- 
ed; the Biquadrare root thereof will be found. 12 : for 
the: ſquare 'root of 20736 is' 1.44, and the fqaare rot ' 
| of 144 is 12. 'Whenthenumber given bath nota per- 
feRt Biquadrate roct,: you are to annex quatarrariesof 
eyphers, eo wit, either-4,8, 12 or 16; &c. cxppers, and 
then proceed as betore, . ſo will you find the root near, 
whoſe fractional part will be decimal. Thus the Bi- 
quadrate root of 7 will be found near 1;62, Np 
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annexed, which places ſo-cut off ſhall be the fraQional © ; 
part of the root, and thoſe remaining on the left lynd © F- 


"CHAP. XXXIV: _ 


The Relation of Numbers in quantity, 
1, T Hus far ſingle Ariehmetick, comparative Arith- | 
| ' metick inſues, which is wrought by numbers,as 
they are” conſidered to bave Relation One to ano- 


ther. : | | | 
"77, This relation conſiſts in quantity, = Poetius Arith, 
- or quality. l. 1. cap. 2Is 


111, Rdation in quantity ts the reference or re- 

ſpe, that the numbers themſelves ha#e one unto ano-- 
ther : As when the compariſon is made berween 6 and 

2, or2and'6=: F and 3, or 3 andg. . 


' IV, Here the Terms or Nrimbers propounded are. 
alwayes two, whereof the firſt is called the Antece= 

. dent, and'the other the Confequent z $o in the firſt” 

\ example,” 6is the Antecedent,' and 2 the Conſequent': 
and in the ſecond, 2 is the Antecedenc, and 6 the 
 Conſequent, C20 Tadba C4 

Y. Relation in Quantity conſiſts either inthe diffe- 
rence, or. elſe in the rate and reaſon that isfgund be- 
twixt the Terms propounded. ; 
"FL. **F he- difference of two Numbers Difference. 

5 the remainder, which is left after fub- - 
.rration- of the lefs out of the greater: fo 6 and 2 

' being the Terms propounded, 4 is the difference 

betwixr them': for if you ſubrrat 2 out of 6; the 


V1. The 


remainder iis 4. 


Wb 


DER CGG ATI” UI Los 
TEES F A. +A£: VT eds You AL Eh, 18 GP ORC o He GI AA EEE S226 42A Ns tes 492-7 0s 
- —_ _ . MAS SOS GARE 9-4 HE ws 4. panpunotipugoaa—_ _—_ penetrate AC 2——s A —_—_ —_— 
% 


$ 
* 3 
% | 


* OG, RISES 
. Mt 
« ER, 


= E350 
fa. BEE b 
"7 9A - F 


/ 


2 


a OE RTE, dB I a nit OM "EN ARS 7 
rc we L © eo deoat ER tt 
F, ” d : 5 3W-. 
- 
\ > 
. £ 
x 
25 oo 


Rate or V1I. The rate or reaſon betwixt two |; 


ET 
he 
M25 
# 


Reaſon. Yiumbers is the quotient of the Antecedent Þ* 


\ divided, by the Conſcquent: So if it be'demanded- 
what rate or reaſon 6 hath to 2, I anſwer, Triple” 
reaſon : for if you divide 6 the Antecedent, by 2 the 
Cenſequenr, rhe quotient is 3,. 2 being contained juſt 

- 3 times in 6. In like manner is there {ubtriple reaſon 

- betwixt'# and, for if you' divide 2'by 6, the quoti- 
ent 1s. For ( which isall one ) 3, becauſe 6 being nor 
once found jn 2, there remains'2 for the \Numerator, 

6 the Diviſor being the Denominator of the Fraction 

_ given you in the Quotient, according. to.the :g. ryle 
of the 16. Chaprer aforegoing. 
- F11L. This rate or reaſon of numbers is either equ:1 
or unequal, | Es. f 
Equal Regs 1X. Equal. reaſon is the Relation that 
ſon. - equyg| numbers have unto one another : as}}/ 

| $105, 610 6,707; AG: 51/1, 1/47; 
- X. Here the one. being divided by the, other, the. 
quotient .is alwayes an Unite: . torit it:be demanded 


| bowofteng ising, the anſwer is 1s, , on 
Uarqual *' X1, Unequal.reaſon is the relation that. 
| Mp5; 24 . unequal numbers have. one, unto, another ;,- 
hy . and ris is either,of che.greater to the leſs,or. 
of the leſs to the greater, * RAD 
X11. Nnequal reafon of.the greater. to the leſs, is 
when the greater, Term is; Antecedent 3 as of 6to2,. 
5 t03, and thelike,, ___ Fl - 4 
£X114\: Here the quotient.of the .Antecedent divi- 
ded by the Conſequent is alwayes greater then an | 
Unit: So 6 divided by 2, the Quotient is 3, and 5.7 


* divided by 3 the quotient is 12, 
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.X1F, Unequal reaſon of..the leſs to the.greater ;: is Ft 


when the leſſer Term is Antecedent : as of 2t06, 340, | 
-..* _ 
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X} TT. - Here SY quotient of the An: rel 
the he conſequent is alwayes leks then a an unit.:.$0 2. 
;Gyided by 6, the JoyOrnrs is 4.0r £ and 3 divided bys, 
{ <equorient is 
| oe Each of theſe kinds of unequal reaſou'i is aga in-- 
Jubd vided into five other kinds or vaniecies, whereof 
9 three firſt are ſimple , and the other! x two ate 
/x717. The 6 imple kinds of vnequal reaſon are 


1 ” Manifold, 2. Spperparticular *; 3» Superpar- 


tient, 
XVII. Manifold reaſon of the gred: er .. ani 
/ tothe leſs is, when the Conſequent is CONt- - Reaſon, 
tained in the Antecedent divers eines 
t_ any part remaining : 3 2s.4 t02, $to4, 16 


8, yOIch is called Double reaſon, becauſe the ef is | 
| rargy ied rwice inthe greater; ſo 6 to.2 is triple rea-" 


ſon, 8 co 2 fourfold reaſon, &c. 
*"'F1X. Here the quocient of the Antecedent divided 
> .hngas hpqags wp is alwayes a whole number : ſo. 8 dis 
quotient is 4+ 


| by" he 0 poſite of this kind, viz. Submedih- 


of th elefs/to eater, is called Sub- * fold; 
fold: Exampl heroof are '2 to 4, 


| 4108,”8t0-16, \&c, Likewiſe 2 206, 3to 8, 2 to 


10, \&. | 
Xx. Sporarinhe is, when the a © Superpar- 
iecedent contains the conſequent. once, ticular, 


n be des an Hiquor part of the. conſe- 
que! by 'thatis, an half, a third, a fooxth, or a fikch p 
uit, &c; of the conſequent, 253102, .4t0 3,'5t04,' 


; 605, and the like ; here 4 divided by 2, the q0e- 
5 {rw ; 


15 and 4 bein divided te the quotient is 1+ 
£ Banner las d by 4, t Os IS 14, and 
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WE Ray the quotient ist x Bri. 
and half 2 at's is 1) conſtitute” 3/7 $0 Pe, ez 
and onerhird __ of 3 vis. r) <onflitute 4, af ard oF i 
: of the reſt, - ie 5 

XX. Here the' quotient of the Antecedent Uri: * 
ded bythe Confequent is a mixtnumber, whioſe whole. 
., parc; as atfo the numerator of the fraftion arinexed, */ 
Ws alwayes an unit * AS 1S obſcryable i in the examples. 4 
haſt mentioned. 
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EE - Subfuper- - - xX11.. 'The oppoſite reaſon of dx F#- 
 ,_  part.culars Kind is Subſuperparticular, as 2 to FA 

Z - -t04, 4tog, 5 t06, &c, 

FR Superpar- = XX1/. Superpattiefit is when the An. 4 
b.#. tient. . fecedent contains "the Conſequenr Once, 17 
3 © and beſides divers partsof the conſequent; * oe 
F as5to3, 7tob, 7ro4, $tos, go: F, 11to7&c'] 
3 here 5 divided'by 3, the quotient 1515, and therefore. F 4 
I 5 contains 3 once, and+ of'3; for 3 und two. thi 1p 
= - of 2 (viz, 2) conſtitute _ NE. ED 2 
E XX7, Berethe' quotient of the Aiitetedent divided | 
By bythe conſequent i iS.a mixt number, whoſe whole” nart © . 


being an unitebarh' ' UWayes for the Numeritor of the. 
 freQtion annexed] unto it a number cotpoſed of more. 

, units then one: ſb the conference being made betwint 

_.. $ard3, ands the Antevedent beirg divided by 3 the 
; conſequent, the quotientis 15 - OT 
Sos -- <" X71, The oppoſite of this cerlbitls; 

' gartient,  Sabſaperpirtient : Examples herec e if. ;ArE- 

» L 3.105, 5. to 7 4t0 7, $F1% © too. 
7t0 11, ard Ms like., | 
"XXF1E. The mix Kitts Fa nal 
Vanitold Cp mor, and. JAt 
Tietic, 
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Xx9T1E. :N Y Enpeaidala ; 
call n. the Antecedent contajns * 
F te conſequent di vers times, and belides 

©} analiquor- parc: of the conſequent : 'as5 

= 02, x0t03, 17t0.4, 21to's; arul the like, 

BY 0 £920 Here the quotient of the antecedent divi- 
dedby the con EQUENT 15 a MiXt Number, whoſe whole 
part conſiſting oF more unites thern/'one;; hat alwayes 
"Ht rar the Nurerator of the* Fraction annexed 

"| fitoic; ſo 5dividet by 2, che e quotient is 2zand 21 

Giided by5, the quotient is 4F - *, | 

*XXX. The oppoſite of this Reaſon is Submani: | 
parte Superparticular ; as'2 20'S, Fed ki | 

2 wh 4t0' De” particutar, 

hes | . Manifold * Snperparticnt is, Manifold 

| *ka the: ent contains the conſe.  ſeperyartis 
\ | quentidivers: tinker! {and: beſides. divers 1, 
js. | Port nf the be conſequent, as8to 3, 17to 5, 9 to 4, 


3 ; ; | brondiorer Fblerd: chequotient of the. he] x Submani- 

7% | recedenc divided by the: Eonſequentis/a fold ſupet- 

oY: | mixr'Number, , whole whole part as aiſo partient. 

0 the þ ſtor of the:Fration annexed 

he unto it, is alwayes a Number compoſed of more unites 
thenanei: "ſo: 8divided by” 3..the «quotient i is 25, and - 

7 | 28: Fj; thequotient is 5+, 

(3: 8 WE" TS The Qppaſite here, ig Submanifold St 

| popintient's as' 3 t0'V, 5 to 37, 4to 19, 5ro "0, ; 

dx bh ikes ' 


& } "And:theſe are the ſeveral kinds. or varieties of oi 
ay Rates or Reaſons'thar are found amongſt Numbers, ſo 
| that-no ewo- Nutbers whatſoever can-be named, bur 
4 Fo '5;remy or Reaſon betwixt them is comprehended nn- 
3 __ Lect CF five kinds, = 


The Relation o bees in TOTS: be Ji 1 
of Arithmetical "0 GFA EIT ICal: Prof 
portion. - Cn ORR Ka | 


"Re, 8 
{of | 


_ Encdlid. Elationin rn (ocheomidigh q- 
43.45.80. -R: led Proportion ) is either there- | 
| mt a _ | fewer or: reſpedt that-'the a T- 

| : Numbers have one unto another ; rele 
which the Gifferences of numbers. have one! 0: a0pe | - 
ther... | 5 
Ih Therefore hers the: Terms proponnded: ouple 
alwayes to þe more then two; | for otherwiſe therecan | 
nor be 2 compariſon of Reaſons or differences.in the} 4 
Pluralnumher;. :- - 3 oo 
111. This: proportion is cher Arithmetic, i 
Geometricahs + © oy Fr wy AY a} | 
E. 7 1 6: lo Ar meti propor onis, w enf 1 
778 —_—_ divers. numbers . differ according. to;a0 be 
tion. equal difference; 83.2, 4,6,'$, 10,7 &e, 
=. -'2 here. 2 is: the common d.fference. etwixt | - 
> 2/and 4, 4 ands, 6and8, 8 and1o, &c./; ew T3 
b- 3, 4, 5, 6,7, &c,/ differ by Arithmetical Prope Portion, J - 
©, I beingthe common difference betwixr them. + Þ 
PF. Arithmerical Proportion: Is Either contin adn] 7 
interrupted,” Fs pid ni nr penn Bans £1 F 
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I. Nrithetlat Proportion continu. "x: Continu- 
61 "when divers Numbers are linked t0-* ed. 
"gether by a' ' continued progreſſion of e: . 5 
qual differences. Such are the examples laſt pro- 4 
pounded, as alſo. theſe 1 $3, 557,9, 11, 13, &c, And 13 
"Z06000, 200000; 300000, 400000, &c. 1 
| ERIE In a rank of numbers that differ by Arithme- | 
- tical nued the ſun of the ficſtand © _ - + 


- tical Proportion continue 
laſt Terms being multiplied by balf. the namber'of the 
"F ,Tecws, the Produd is the coral ſur of allche Terms : 
Tit being demanded, how many ſtrokes the Clock 

| fries berwixt/ midnight and noon; the Terms of che 
- Progreſſion in this queſtion are Twelve, viz. 1,2,3, 
re 4,5, 6, 7, 8, 9, 10, 11, 12. forin that order the 
oi 'f Clock ſtrikes, wherefore if I multiply 13 the ſum of 
ef 12; avd's (the firſt and laſt Terms), by 6 ( brig 
"half the number of the Terms) the Produ& 'is 98 

- which) is the total ſam'of all the Terms : -propounded 
Ailagudled together. 

-F111. Or thus, Multiply the number of the Terms 

"the balf ſum of the firſt and laſt; Ferms, and then 

Kewiſe the ProduR will give you the rocal of all the 
* erms'; ſoit 3, 11,9, 7,5, 3. being given, their to- 
4} alt 48, for 8 the balf ſum pf r3 and 3, the firſt and 
lift terms bei multiplied 6 '& 6, the number of the 
-a0 terms, che produR is 48. 2 
 »* 1X, Three numbers being given, that differ by We 
ut | Aritumetical proportion contirued , the mean being NY 
3, 1 doubled,” is equal co-the ſum of the extreams : ſo'5, 
on, } 6," ; being: ven, 6, being doubled is equal to the 
"8 fam of 5 and 7 the two extreams, © 
[or] | x; | Arithmetical*Proportipn may be _ Opwarls. 
5: þ Continued either upwards or downwards, | 
2 <; WM. Upwards, - whien the Terms of the Progreſſ} jon 
bw ” T oy | GE Lg ©. n.creaſe, 


fs n 
* TOON 


/ 


\ \ 


ing pro the cones. difference of the terms ? Ifay 21, the 
" laftterm beiog divided by 7 the Number of the terms 


the quotient 15 3 b le wy erm. contrariwiſe z.the hi 
Sroduceth 21, thelaſt terni, 


term multiplied bn) 
CES bp Arichierical proportion xonti-. | 
Dow #h- nued downwards 1's 5. the terms of | 
. wards, © the progreſſion doi ach as are 3Fz. 
7 32, 295 20, 235 20: "And 49, 35539, 


25, 20 , 195 1O, 5* 
.XIF. Here when the ſt terra ah | 


This Rot - the common difference of the terms, t 
is the i- - 6; terrh þeing divided by ! che Number of 


ver ſe of the 

© ©. 29%, Rab © the terms, ke qu aotient will give you! 
WM a forgoing- laſt rerm.; Again, the laſt term multi- 
3 . _ plied by tÞ he Number of. the terrs, of: 
1B duceth the firſt rerm of the rank. _ 
E.. For example, ghis rack 40, 357 30, 25, 20, us 
iq 10,5 being propounded, in which $5.15 bob 

pet, and likewiſe the common difference 0 the te res 0b. 
I ſay, 40 the firſt term being d divided by $ the number 
-of Wt rerens, the quotient 1 5 the laſt term: 08.6: 


other fide-5 the Jaſt term beivg multiplied by oY 


_ produet is 40the firſt term 2 


if 
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. - X1h- Here ps "7x alſo the common || + 
: difference of the £1 _ Mw T being divi «by © 
, the n gabec 0 of chererms, the ie qi zaotient will give you |: 
rhe fix ie rank : "again n-in this caſe tbe: it q 
cerm multiplied by the apmoer the terms produceth | 
Hehe: Ls rank. 3, ( 6; , 12,15, 18, 21. bt . 

nded, wherein 3.18 is both rhe ficſt term. as | 
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= 6s 7 "Arichmerical Proportion IE": pn; 
"bp ed is when the progreſcion is aw ripued. | 
; 25 in theſe-numbers 2,4,8,1 
sf 2 and 4 being compared with. 8 "and 10differ 
ag 1 + W te Arithmetical proportion, but ſo do not 
3 W 8 differ; for 2'is the cominon difference betwixt 
2 anda, 8 ard 10, whereas the difference: berwixt 4 
| and8is 4. Int like manner 8,14,17, 23, differ by 
| ArithmeticaFproportion incerrupred, 
*X/Y1. Four numbers being.given , that differ by 
922 dry -proportion either, continued or inter- 
"Neidrod, the ſum of the rwo pon is: equal to the fum 


ſum of. 6 and 7, the two mean numbers is equal to the 

; ſum. of 5and8, the twoextreams: and 8, 14,17, 

Af anda}, being propounded, the ſamof 14 and 17 be- 
' ing added together is-equal to the ſum of) 8 and'z3, 
XV1I, . Geometrical proportion is , 


Geometri- 
| | TR divers numbers differ according to cal propor- 
6 like reaſon ; that. is; when the reaſons of tos. 


' _ oumbers; being compared together, .are 
7 equal,” So I, 2, 4,8, 16,32, &C- which differ one 
from another by double reaſon , are {aid to differ by 


, Geometrical proportion, foras 1 is half 2, ſo2 is half 
* . 4,4 half 8, 8 half 16, 16 half 32, &C. | 

od XP111. Geomettical proporrian. 1 El= Is Conte 
I d--; ther continued or interrupted, © - cw 

LN XIX, Geometrical proportion continued is, when 
F divers numbers are linked together by a continued 
oy - ©" progrefvion of thelike reaſon : of this ſorc is the ex- 
«| . ample laſt given : foras 1 isto 2, ſ0is2 104, 408, 


22,81) 243, 29, &c. differ by Geometrical propor- 


of che two extreams: ſo5, 6, 7,8, being given, the, 


. Fro 16, '16to 32, &c.  Solikewiſe the numbers 3, 9, / 


” tidn continued, \ Uizs by triple, reaſon; each. of them. 
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\ beiog contained three- ries in | ohe next number of T 


; RO Ir, : 
X. In Numbers cohtinally proportional from x; 
the firſt number from 1, is the root or firft power, ww 
ſecond iis the ſquare or ſecond power , che third the” 


. fourth pi ower,: the fifch the fifth power,. the fixch the -' 
ſixth. power, &c. So in this rank of numbers, 1 2:07; 
27, $1,243,729, &c, 3 is the roor, 9 the ſquare, 27, 
the cube, 81 the biquadrate, 243 'the itch Power, 
729 the ſixth power, &c. 


A. , fel: produceth the ſquare, which being 


again multiplied by.che root produceth the | 


Os 


+ cabe or third power,. the fourth the biquadrate or - 


XX1.. The root being avliphied by it. 


cube, and ſo each proportioaal being multiplied by the - 


roowproduceth the- proportional next above ict, and 


then the numbers comprehended betwixt 1, and the 


laſt number produced are called metn proportionals: ' 


ſo _in'this-rank of proportional nambers, 1, 2, 4,8, 


I6, 32, &c. 2 the root being multiplied by it lelf 
7199 hw ſquare, which being again multiplied 
y 2," produceth 8 the cube, then'$ being m_— ied. 


by 2, the produGt is 16 the biquadrate, and ſo 0 


mean proportionals i inthe rank 'propounded, 
X X11. 1t, you multiply the root by it 


Is 


the. . 
reſt in their order, 2nd here. 2, 4, $; and 16 are the, ' 


Continual ſelf, and conſequently the ſubſequent | 


mulciplied by it felf, the:produ@R is- 4, 
relic being again multiplied by i it ſelf- produceth 36, 4 
then 16 inlike Manner LOIen, produceth 256, which, 


6 | 'Vkewiſe 


? 


Means. numbers by themlelves, the numbers in-, 
| rr 2 * tercepted berwixt 1 and. the nualber laſt 
| Log.cap, produced may not unficly be called conti- | 

Dp nual means: ſo 2 being given for the root, . - 
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5 ay - 7 by 9... ©. 's > 74 {7575 , 4 y ; G77 SEHELF 8 PF" 5 Fi % 3 td 
ewiſe mulciplied'by it ſelf prodbceth 65536, Iſay 
hen that 2, 4, 16, and 2506. are continual means: be-'. 
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Wy E LI RD | #1 4 #] 4 APE. F-"24j+ 7 | 
'F :xx777. The continual, means comprehended- be- 
- twixt any number given, and; 3, are-diſcovered þy a 


continued extraction of the ſquare'Toots, for exam. * _ 
"| ple 65536 being given, the root thereof extracted : 
"| is256, whoſe root is 16, then the root of *i6 isq, | 


and the root of 4is2; ſothat at. laſt I find 256, 16, 
| 4; and 2 ro be continual means intercepted betwixc 

65536. and 1,-as before, _ / : 

" XXIF. Ip numbers that increaſe by Geometrical 
proportion continued, if you mulciply the Jaſt term 
by the quotient of any one of the terms civided by 
| another tzrm, which being lefsis nexcunco ir, and + 
| then deduQting.the firſt term out of that produ@ , Yi- 
vide the remainder by a number that is an unit leſs then 
- thequotient, the Jaſt quotient wifl give you the total : 
- of all the terms propounded in the progrefsion ;* fo this Ks. 
| rank2,6,18, 54, 162,486, 1458, being propound. __ _ 
7 |  &d, wherein the proporcionals differ by ſubtriplepro< . 4 - 
\  $ portion, I firſtrake'2and 6:the two firft rerms, and *:. 
dividing 6 by 2, Ifind'the quotient 3, wherefore mul- 
plying 1458 the laſt rerm, by 3 the quotient, the 
produd is 4374, our of which if I deduct 2 the firſt 

term, the :emairderis 4372, which being divided by 

- 2 viz, a number which is 3n unite lefs then 3 the quo- 

| tient”) the laſt quotient gives me 2186, which is the 

$. 'rotal ſum. of the proportionals propounded. ' 
FX XY. Three proportionals being given; the ſquare 
'of the mean is equal tothe product of the extreams: 
ſoggs, and 16 bang propounded, 8 times 8 being 64, 
- 15Equal ro 4 times 16, which is likewiſe 64, 

TEL? « Pi iGeomenica proportion inter. 2+Interrupted. 
" Ns A Je : | of | rupied 
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ned. jn fuck ſort tha ng iven.thelike |. 
berine 45 args Fe” fond, . pe dike third and fourth ; 


third,thatis '}- 
of this ſore. are theſe numbers. 2, 4, 16, 32. hereas2 | ; 


is £04: fois 16t0 32; for they differ by: ouble rea- |. 


ſon; butas 2isto 4, fois nor 4 to/16, for 4 and 16- | 
* differ by fourfold reaſon, 4 being contained four times. 
in 16; fo likewiſe 4, 8, 8, 16, differ according to 
| Geometrical proportion interrupted, Y 
© XX/11. The numbers of Multiplication and Divj- . 
Fon are: proportional,” for in Mytipiation, ns 1 is. 
' tothe” 'Mulriplicator, *#o is the Mulciplicand to the pro- 
da, or as 1 is tothe Mulciplicand, ſo'is the Mulripli- 
-  cator to the p rodudt x Again, in Diviſion as the Divi 
. forist0 1, fois the Divi end: to the Quotient ; or as 
the Diviforisto the Dividend, fo is 1 to the Quotient, ; 
"XX/7171. Four proportional Numbers whatſoever I 

being given, the produt of che two means is equal to 
- the produt of the two extreams 2 So 2,4, 16, 32+ 
being propounded, 4 times 36 ( which is 64) is equal | 
to 2 times 32, which is likewiſe 64. 
- © Here endeth the firſt book, which containeth all chat 
is abſolutely neceſſary, for the full underſtanding of | 
common or pratiieal Arithmetick. Such as defire © NE 3 
. how the ſame is performed by artificial, or borrowed 
numbers, called Logarithmes , may peruſe Mr. Win. | 
Lates ſecond book, beiog- a A diſtin& T oy” of- arvhe - 
cial MO POOSs,. Re New | 
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APPENDIX 


CHAP. 


"Of, ContraRions in the Rule of Three. 
2. Of Rulesof Prafticeby aliquot parts. 
$.CF: Exchanges of Coins, Weights, and Mee 
ures. 
, 4. Pradtical. queſtions about Tare, Tret, Lofs, 
er , Barter, Fattorſhip , and. meaſuring of 'T 4- 
efry... | 
"a Of Intereft of Money and the confiration of 
- Tables trovalue Annuities, Ate, | | 
6. A demonſtration of the Rule of Three, 
9.8: demonſtration of the Double Rule of Felow- 
8. A demonſtration of the rule of 4 Ligatiin : : 
where alſo of the compoſition of Aediciner, 

9. A demonſtration of the Rule of Falſe. © | 
10. A ColieQion of -choce queſt ions to exerciſe all 
the parts of walgar Arithmetick, : 
11, .0f tics and. LPaſtiwer 


"phi for breety ſake are by in this 
5 SLEL > HID4 KL 


BEG P E DES. 
* WS. DF hs ; 


the number preceding ic, fo 344 ahve that 4 is 
co be addeg] to. +, i es alfo, when no number 


7 


 bsplaced. next after. the” id note, ir Jr rxhe 
-pumber' preceding 1s not. exatly "expreſt; Ib"the 
ſquare” rout Of # 1s TE *# -v04, XC, | , 
' 3750 .80&1o wevbarg Te | OO 
K, Bran — IS hr [ Sabrifta ion, " 45g Heath 
number which Cowith fachfi J is ro beriRed 


the difference. between 
ay, Om 6, _ by . 
Fi X. i5 aſign 


- from the number: prece Ts th . EOT Wa frat 


plicdi into, or by. the —_— ach gh Fg bgn: 5 
3 x }þ Gs ihzr TN to be Re Ye ; z hkewiſe 


er ihen. . fo T 7% or. FE 3 * Cine 
thit z is tO be e multiplied by -t the  fum of 2.and+6,- 


Likewiſe $ — "5 x'3 0r 3x '8—5 implieth) that 3 it 


S | \ Q 
\ & \ . ' 


att 


 Neciling fg” that” 
be mn! Y | 


/ 


4, then 6 wiltgive 12. 


© Numbers placed as you ſee inthe 


ſee inthe 3) 38 (6 
Margent denote. a Diviſor , 8 Divi: WE 


dend and a_ Duotient, to wit, 3 the Diviſer, -18 the 


' Dividend, and 6 the tl ent... the likeis to be under- 
ſtood of other numbers ſo placed, E Eg 


Numbers placed after the manner of-a fraftion de- 
note. a quetient, which ariſeth from dividivg the Na- 
LE | 2x8x6 | 


a x 


merator by the Denowinator,fo is equal co 


the Quotient which ariſeth from dividing the produ@ of 


the continual. multiplication of 2, 5 and 6 by thepro- 
auft of 3 multiplied by 4. | | 
« Four numbers placed as you ſee in 
the Margent are Geometrical proper 7. . 
tionals, wits AS2315t0 4; ſois6 to 12: orif 2 give 
Sometimes alſo they are placed 
WIE G- cate» > © on os Den, Fn CS 
_ This '== 1s a note. of equality or equation, ſo by 

344==5 , 2 is Ggnified that the ſum of 3 and 4 15 
equal to the ſum of 5 and 2: allo 7p —3 —=9 — 5 


2.45: 0.12 


fignifieth that the differente between 7 and 3 is equal 


to the differeuce between 9g and 5 ;, thatis, 7 leſſened 


+ by 3 leaves the ſame, remainder, as 9 leſſened by 5. 


\ _ 


x g— - 


£45, <a 


eth 


: » This 'is a” 
; BF hag theleft hand of ſuch fign.is greater then the 
| number-on:therighthand thereof; lo5 >: 3 impli- 
that's is greater then'3. 
© This\is a gn: of 1 minority, f ;gnifying that the 
" number on the. left-hand of ſuch gn is e/s then the 
| namiber on the right hand thereof, fo 3 << 5 impli. © 
_.-_eththat 3is/e/sthens5. 
This charaQer / or aq. f onifies the ſquare-root 
of the number which follows it, ſo \/ 144; 1mplyes 
the ſquare-root of 144, towit 12. _ 
Alſo this,/c, ſignifies the cube root of the number - 
which follows it, 
of "Nh, whish 01s will efoord to be 12. 


"majority; Ggiiting that the © 


o \/c.'1928 lignifies the cabe root 
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£ H A P: *E: | 7 TR” : 7 
of Comrattions in the Aule of Three" 


Uch as are well verſt in the parts of * 
- Arithmetich whichtave been fully 
RP. laid open in the precedent. Bodk , 
IE "IH are, mindful of the Notes or 
VE, Symbols belefrerexglained will find 
no difficulty in the's, 2,"3,,4,5;a007% 
16: Hers of this Apptnare, wherein > vers com-? . 
: pendious '0 Jerations no-lefs delightful chen ofeful are. 
T | netceaty bandled, and thereſt will be as eaſie. ro. 
| <'as are £® meanly cquained wich Geometrical, . : 
Fa a u 4 
0 repeat the brief wayes of Multiplication a . 
Gb fn the 19, 11, and 12: 7#1e; of the fifth Chapter, 
of, tt ofe of Diviſion, it ihe 11, r5,and; 16. rmles, of 
5 thte 
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| le of Multiplication, 
27 | 24 but thisalſo inthe Adargent, 
a 36 to-theend thatwhenja. num- | j 
48 ber is given to be multiplied ' 
60 or divided by 12, (which' 
72 . happens in the Reduction of _ 

i: $4. ſerllings tO pence and the con. / 
\ | G6 verſe ): the product or guotuent f 
108 may be written down in one. 
line onely, as in the Examples. 

following, * F 


6. 3472 473% -')> 
12 | | ©, RNS: 
12 )' 41664 (3472  _. 12) $683 (4936. 
IF, When a whole number hens be divided: JF 
by a Diviſor, which is equal to the product of the 
Multiplicstion of rwo Gngle figures, inſtead of divi-”" 
ding by that Diviſor you 'way, firſt divide by one of .. 
thoſe . fingle figures, and then divide che ——__ | 
the other, ſo. will the laſt quotient be the ſame as. 1” N- 
| . the. Diyifon badbeen finiſhe by the Diviſor firſt ge 
+ ver: thusif 2466 farthings be givett robe reducedto' 7 
©. hillmgs, becauſe 8+ 6-=48 1 firſt divide 3466 wi ; 


3 by 
0 
io 2p 
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#0 
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Rip-4 "is A» 200 i 34 4 
2% * thefts. Will ariſe _ q; 4 
4 for a” new Divi- 8) 3466" 

, and\ 2... arthing + | FT 

5h h,, thei 1 divide: 6) 41s (53. . 4 
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XIV. When the price of an Integer conſiſts of ſhil- 
| lings and pence, and that fuch ſhillings and pence 
joyntly conſidered do make an aliquot part of a pound, 
it will oftentimes be a briefer way then that in the laſt 
rule, to divide the number of Integers whoſe values 
required, by the denominator of ſuch aliquot part, fo. | fi 
will the quotient give the anſwer to the queſtion in F og 
pounds and known-parts of a pound, Thus if it be Þ} a6 
demanded what-767 yards will coſt at the rate of 6%) 
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* 8 XY. Whenthegiven price of t or an Integer con- 
If fills of pounds; ſhillifigs and pence, reduce the ſaid 
! | pounds and ſhillings all into ſhillings, then proceed 
© | acordirig to the 23 Rule of this:Chapter « So 517 C. 
"} 34. : 1795.5 di per Ce will be found to' amount 
juno 2001 4 45. 54, for having reduced 3 /. 17 5. 
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particular products; then for the' 5 pence which is [| 

. . compos'dof thealiquot, parts # and $ of a ſhilling ;-1 | 

 ._ takeZalſoZof 517, and ſubſcribe the quotients or- 
_ \. >derly underneath the aforeſaid products x Laſtly,ad- 
| ding all cogether the ſum is 49024. 7.5 d, or 50011 
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Note, when the given price of an Iateger conſiſts of 
Cercain pence togecher with 4 4, gf2 4. it wyill be con- 
. |. yenientro take due aliquot parts of the number of ln- 
| fegers propounded for all the piven price of an Inte- 
ger except -1'@.' and the faid £4. or_Z 4. then for 
that penny, and £4. take 4 of the ſaid Integers 
propounded ; and if there be yet a farthing, rake 
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- | which quotients give the value in ſhillings correſpon- 
5 | denrto 144, this willbe evidenc by the following 
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__ FY71. Whenthe price ef an Integer is given, and 
the price.of many Integers of the ſame name together 
with $or + or + of an Integer is required. the value 
'of thoſe Integers may be-firſt found by ſome of the 
precedent rules, and then for the price of-Z of an Inte- 
ger, take + of the given price of an Integer, likewiſe 
for of an integer, take 4 of the ſaid given price,alſo 
-- for 2 of an Integer take the compoſed of + and 4df 
the ſaid given price : So if it be demanded what 34 Gf} - 
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An example of Averdxpois greater weight, where 
the quantity whoſe -price is ſought conlitis: of -entire 
hundred weights, quarters of ani hundred , and: of - 
ſome number of pounds, which is not an aliquor'parc 

of 286-or ; C. Sp EE 46 5 


 +dred weight ) . of Sugar will-colt at 41.16 5:34. , | 
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— "The example laſt mentioned þeing { of thoſe queſti: 
- ons which ordinarily happen in" crade) one at the | 
hardeſt to be reſolved by the Ra!le of Pra8ice, 1 ſhall 
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couch upon the aforegoing operation, where you way 
obſerve the price of 218 C. 3 qu. robe found after 


the mariner of former Examples; then for 14 /4. part - 
of the 24/6, in the queſtion, I take * of the price of: 


£+C. Likewiſe for 7 14. I take half theprice of 14 /6.- 


and fo there yet remains 3 /6.' whoſe price 'is found by - 
raking + of the price of 7 16. viz, the price of 7 /6.: 
. being very near 7's. 244, 0r 864d, I multiply $65 |. 
M by 3, and divide the quotient by 7, fo there arifeth_ _ 
- ' 374. Or35. 14; very nears laſtly, all being added - 
=. |  rogether, | 
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rogerber ,” the ſum is found to be very near 253225. 
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 Norethar'a quarter of 8 farthing (or: 74 of a pe. 

ny) is the ſmallet money expreft in the example,” and - 

-where any thing atiſeth leſs then a quarter of a' far- 

- thiog it is omitted, bur -it is ſuppoſed to folfow this 
note f, for which ſurpluſages ſome reſpe& ovghr co be 
had in adding all together : now alb eic, jn-reſolving 

- queſtions after this p:aQical manner there will be ſome. ! 
error , yet the loſs forthe molt part willbeleſs then g - 
farthing, which is ihconfiderable.. | | ; 
XY 11. When the price of 1 or an integer conliſts of 
divers denominations, as pounds, ſhillings, pence; and 
the price of a certain number of integers which ex- 

. ceeds not a ſingle figure is required, work asin the 
following Example, wiz. If it be required to fiad 
what $ C. will coſt at 4 141 351,74 doper GC, it is evidenr 

- that8 C. muſt coſt 8 times 3/, 13s: > 4. therefore 
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I multiply + by 8, ſaying, 8 half pence make 4 pence, 
which I reſerve'in'mind again, $ times 7 pence make - 
4. $4, ( to wit, 8 ſix perices make 4.7. and there are 
| $ pence beſides )/ ro which adding 4 pence in mind, 
 therewill ariſe 5 s. which I reſerve in mind, and fub- 
{cribe a cypher under the place of pence; agiin, I he 


/ Limes 13 ſhilivgs mpke 5 /. 4. (to wit,'$ Ang, 


make 4 /. and'$ fimes 3's, make 1 /., 4s. ) to which I 
adding 57, in mind, the ſum will be 5 /. 9-5. wherefore _- 7? 
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the ſhillings, and keep 5 /. in mind ; ny 169 times |} 
i” '3 pounds : make 24 pounds 7 which with 5 pounds in - 
mind make ,29 pounds z ſo that the total produ or 
anſwer of the queſtion is found to be 29 /, 9g, 


. Moreexamples of this kind are theſe, 


"Ae SHY 42 bt the = 
L .. 17 {15 2.55 + 7 
: of 


Anſw. 124 : 8 : oz 


_ 
LI 
St  - 
R 
SI 
LES 
"4 
do 
= 
Q 
>Þ? 
0 
CO 


» 6 


3 


Anſw. I49 


V 


XV1IT. When the price of r 16. weight is known, 
and the price or value of x C, (to wit;11216,) isre- 
quired, the anſwer may ſometimes be given more ſpee- 

' dily then. by, any of the foridfter rules , by this rule 
which follows, v:z.. Find the number of farthings con- 
tained inthe given price of 1 /6, weight, then take 
ewice that number of flullings, and once that number 
of groats ,. and having added them together the ſum. 
So if it be demanded what z C, or 112 1b, weight of 

. Cheeſe/will coſt at the rate df 34 pence the-pound 

weight, the anſwer will be x /, 10 5, 4 4... For accords | 

he 7 ng 7 
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es. 2 tained wi 3'% 4. 4 the price of - 


4x - pound; weight') 1s 13, 

Lee the - double of 13 

ſhillings 

**13 Groats. 20S 94 

Therefore. the ſum (hich 

girthe price of £C. or 132 1b, 
weight) 15 ... | 

1he reaſon of this rule isevident, for if - t. weight 
coſt 13 farchings,then « x2 /6. weight muſt ,n«c-Mfarily 

colt 112 times 13 farthings, or (which is the ſame) 
zx3 times 1 12 farthings , but 13 times 112 farchings 
_ areequal to twice thirteen ſhillings together with once 
thirteen groats, becauſe ,z.12 faxthings are compoſed 
of twice 48 farchings (or two ſhillings) and of 16 
farthings ( or one groat) wherefore the truth of che 
faid Rule is evident. 

Amther Example, when Sugar is at 5 che pound 
weight,whart is the value of x C. (or 112 /6.weight? } 
Anſw. 2 1,115.44. For in <7 
are contained 32 farth. there k Va? ily 
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X1X#. When the gain of ( or allows T Cagalin 
ance for )-:100 integers canGiſts of fome . , Wayes of 
number. of, pounds not-exceeding 16, Meng. - 
| _ intercft and 
the. gain' of as many like integers and z:&ors allow- 
known/parts of an integer 2s one will, ances. - 
" may be found. very briefly, by the fol=+.- 
omg method, vis, 1f-1001, gain 3 /; what is the 
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' Pain of 246 /. 18s. 104.) Anſwer 71.8 1244. 

- * Firſt 1 multiply. 246/18 5, 10 4+ by 3 (the ſecond f|_ 
rerm ) after the manner delivered in the 17 Rule of | 
this Chapter , and write down the produ& which' is 
740. 167. 6d. Then Idivide the ſaid produc by 
too (the firſt term. in this Rule of Three ) + in this 
manner, viz. I divide 740 pounds by 100, which is per- 
formed by cutting off towards the right hand the twqy 
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laſt places of: 740, ſo the quotient gives 7 pounds; ' and 
there will be a remainder :of 40 pounds, which qo 
© pounds reduce intoſhillings, ſo-there will ariſe 800 x. 
- to whichadding the 16 5. which ſtand in the place of 
ſhillings, the ſam will be 8 16 ſhillings, Theſe are allo 
£0 be divided by 100, ( by catting off two places as 
| | before) ſoche quotient will give $8 ſhillings, and there 
|. - will remain16 ſhilliggs, whiclbeing reduced to pence, 
3 and unto. them 6 pence being added, ('to wit- the's | 
pence which ſtands in the place of pence) there will 
ariſe 198 pence, theſe alſo are to be divided by 100, _ 
(by cutting off twoplacesto the right hand as before ) 
fo the quotient gives'z peny, and there willremain 98. 
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* More Examples of this Rule are theſe following, 
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After the ſame manner may this following queſtion 
and ſuch like. be reſolved, viz, When 100 Ells of 


Linen cloth-coſt 30 /. rV s. 9 d, what is : 5h price of 
fo Ell ? ar. 61s 24, 1 FR _ 
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Fence; fo.theexatt quotient or Anſwer of the que. 
A Kon ' found tobe 7 1.8. 1522 d, 
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X.X.\ hen the given gain of (or allowance for) 150 
mrtepers confilts-ot ſome-.number of pounds not exceec's 
ing 19, together with ſome Aliquot part or parts of a 
pound, the operation will be little different from the 
+ HIaft mentioned Examples, as may appear by the refolu- 
' - _rionot che ſubſequent queſtion, vis, Whit mult be 
allowed for 2156/7. 135. 44. atthe rateof 61. 15 5. 

for 100/ ? Auſw.1451. it £.6 4; thus found , firſt 
> I muwltjply thefaid '215& 4, 13s. 44. by 6 ( the num- 

ber of pounds inthe given allowance 61. 15 7.) after 
the. manner of the laſt Exattiptes, and ſubſcribe the 
' produRt which is 129407; uriderneath the line as you 
fee,then fince 15 5. are equalco +). together with $7. 
} take; of 2156/7. 13 £.\q 4, which is 1078 /.6 5684; 
kkewiſe of the ſaid 2:5$61, 175. 4.4, to wit, 5394. 
3 5. 44. and taving ſubſcribed theſe quotients under- 
neath the produ firſt found; ard added thert all toge- 
ter, | find 14557 4. 10s 4 for thetoral produt,* 
with whictt] proceed as mthe former exaniples, ant'{0- - 
at lergih the Anſwer is forind to be 245 1# Ft a 04.) 
View diligently the operation, en 2 
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| CHAP, III. 


Concerning Exchanges of Cons, Weight s, 
and Meaſures, | 


1+ FT *He rate or proportion between Coins, Weight ', 
L. &c. of different kinds, being known,either trom 
ſome good Author, or rather by experience ; it will 
| not be difficult,to ſuch as underſtand the -Rale of Three, 
to know how- to.exchavge a Siven quantity of one. 
- kind fora quantity of the ſame value1n another kind, 
'Butſince in ſome caſes, the. common way of working 
WES - rin frbag KY / may 
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” 304 © FExchangerof Coins, _ Appendix 
3 may be much contraRed; I ſhall endeavour to ſhew | 
| _.. - the moſt compendious wayes- to. perform this buſi- '} 
E- + 11. Inexchanging of things of different Kinds, (whe. ' 
ther they be Coins. or weights; &c. ) when.two things | 
of different kinds are compared together, the queſtion | / 
nay be refolved by-one fingle Rule of Three, as will be. | © 
evident by the ſubſequent examples, viz. "og = 
. Queſt. 1 How many Riders at 215, 244, fer. |. 

ling the piece, ought: co be received for 251 1, 6.;, | 
FE: " 4£4. of ſterling money ?; Anſwer, 237 Riders, For | 
© the firſt and third terms in the . Rule of Three , which | * 
S arifeth from this queſtion, being converted into half | 
pence, the proportion will be his, ; 


/ - $509. rt: #20633 . 237 


Queſt. 2+ If 100 Els of Antwerp make 75 yards 
F , of Zoxdox,how many yards of Loxdox meaſure will 27 
| - El, of Antiverp make ? Anſwer, 205 yards. 


ICO + 75 :: 27 , 202. . 


711. When more then two different Coins, weights, | - 
Meaſures, &c. are compared ropether,- v5£.+ when- || - 
one kind of Coin is compared with a ſecond of ano»; fl - 
ther kind ; that ſecond with a third ;- the third: witha . Þ| + 
fourth. che fourth with a fifth, &c. Two different caſes |. - 
are ordinarily raiſed from foch compariſon, viz. \ 

1% How many pieces of the firſt coin 
. Yare equal in value to a given number 
, pieces of thelaf C0171 ? or elſe, IM oz 

2. How many pieces of the laſt comm art . 

_ in value to a given number of piece? . 
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ww Zuample of the [72 caſe. 


= it 35 ellsof NY make'24 ells at Lyont x; 3 ells of 4 
"Jyous 5-ells of ' Antwerp, and 160 ells of Antwerp © 
gels at. Frankfort , hog many' ellis of Viexua are b 
equal unto 5o- alisat Frankfore” ? Anſwer, Lb ells of 

Fiems. £9 

For the more eaſic onderfianding of the refolution > 
of this queſtion and others cf'like nature, Let'« re- 
preſent anel] at Viewna, b ar ell at Lyons; cancel/at 

h | "dwiwerp , and dan ell ac Frankfort; then may the 

If Bren terms/in the queſtion be ſtaced in the following 
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or ea Ne 139 8 b 
. Suppoſutions 36= 9$Fc 
's 7 - £ 100 6 = 125 
= The queſtion 50d = ?'a 
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"Which order of placing the ſaid given numbers (of 

. terms) being obſerved, it appears that if 35 a be 

accounted to ſtand in the firſt place; 24 bin the fe- 

| -cond;'3 5-intbe third ; "1 & inthe fourth; 100 © 

- inche fitch, &c, then all the terms which ſtandin odd 

Places, to wit; in the firſt, third, fifch, and ſeventh pla- 

16s, will neceſſarily fall under che firſt row or eolumrt 

. onthe leſt hand ,. and ali the retms which ſtand in even 
- places, to wit, in che ſecond, fourth, and ſixtb places, - 

."_— under thelarter coful n; 

Theſe things premited all queſticoswhich fall ud- 
fer (og 1. before mentioued may be TEAR — this. 
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Multiply allthe given terms which ſtand in odd pla. . }_ 
* \ces( to. wit, in the firſt column.) according ro:the N. 
rule .of continual multiplication, and: reſerve 'the aft || ! 
produd-for a Dividend : Again, - multiply. continually. Þ.- 
all the terms which ſtand ineven places, fo ſhall the 
product bes. Diviſor, and the quorientarifing from the | | jj 
faid. Dividend and Diviſer ſhall be theanſwer of the || 
1 queition, Om ve L Ft | ER Ao 
'S So inthe laſt mentioned queſtion, if all the numbers: } v 
: in the firſt column, to wit, 35, 3, 100, and' 50 be. F 
- a Dividend, alſoif all the numbers in the latter cos. A 
Jumn, viz. 24, 5 and 125 be multiplied continually, Þ ; 
- the laſt produc will be. 15000 fora Dividr-candued [4 
quotient ariſing from the faid Dividend and Diviſor J*; 
F will be 35, which" is the-number of ells' df - Vienna re. 
© | quired, - | | | 
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' multiplied continually, the produ& wilt be 525000: for 
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F ih fourth proportional laſt found; co | wit, 
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© | 1654+ 199.532 being. well viewed, and _—_ 
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+ 244 6th bow.many. 1b.,of } antzich art. equal 
i $12 l;: of i Averdn FU6tR weight at. age: Air | 
7g npe92 of Danzick. ..; d. 
7 Þ- That, 1 + operaionimey bee tr eat, Feat! re- 

F,. preſent one pound of  Averdypois weig one/b of 

& I Awſterdam 3.6 one. /þ. of | Br#ges, and. yp 1, of 
 YPanzick., then let the queſtion be ſtared after the 
if cok in the fiſt Cale, viz, | 
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| viz. 


places, (co wit int 


_nval multiptication, and reſerve ihe laſt /produ forfl / 
anſwer of thequeſtion. 
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' Multiply all the. given terns which ſand in even 
4 latter colomn.) and'the laſt odd 
term in the firſtcolumn according 'to the rule of cont} 
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Dividend; again, multiply contitivally the reſt of the [- 
terms which and in odd ow (to wit in the firſt es : 


lumn) for a Diviſor,ſo ſhall the quotient ariſing betheſ” 


Or in this latter caſe if you Place the laſt of they 4 4 
yen terms.inthe ſame column with the eyen terms, thef* 
rule for airings neſtjons,” which fall under the latte fg 

ich followerh, viz, OO ; A 

Multiply continually all the numbers in ve £ 
coltmn tor'a Dividend, alſo multiply continual 
the numbers'in che firſt column” for a 'Divilor 
ſhall the quotient arifing be the anſwer of the qt ] - "pix 
Qus the anſwer of the laſt mentioned's er 
iound 129,92, to wit, 129722 1b,” "of 
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"to. be agreeable to cruth, for 1 have only derived 
© them - from-.thoſe delivered by Mr. Lewes Roberts 
Merihant, in his 2ſap of Commerce printed at Lon + 
"tos, Anno --638...and do herein.only, ain atrhe.jn-. 
| firuRion of ingenious | Merchants and Fafors in the 
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Rome ; .56 A 
| Barſelons 7125 
\, FValentia 1e2125 
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The uſe of the aforeſaid Table will be manifeſt by 
the ſubſequent. example, viz, '- 
In 325 ells of London, how many 'ells at Au- 
twerp? 7 | | | . | 
\ ;  Anſvee 541.645 ells : Seek in the. Table-for 4»- 
twerp, and right againſt ic, you ſhall- find 1.6666 
; Which being-muſtiphed by 325 produceth 5 41.645- 
ells of Antwerp, as by the operation is marifeſt, + 


| | RS 7.6666 © P9 325 | 
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| | The uſe of the faid Table will be manifeſt by the” 
al | ſubſequent example, viz. 
: "ey .730 Aulnes at Lions, how many ells at Zou- 
n? 
 - Anuſw. 718.028. ceck in the Table for Liowt., 
| and right againſt it: you ſhall find .9336 which being 
1 multiplied by 730: produceth 918.028 ells of Londoy, 
as by the operation is manifeſt, 


_ 3. 
p 4 2 ; as 


" A” | I $640 .9336 »8o 730 \ 
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| Note that one and the tie kindof Weighe or or Mes ? 
Kenn ſeldom orneveralter from its peculiar qu | 
the Kin or Common wealth , 
Af e ; Hingham or C9 rſt eſtabliſhed; 
ard the hind money, Noh often ri fall: # 
in its valve in fotre F* parts ; for which cauſe Thave | 
ſpared the pains 0 cakevlating "Decimal Tables for | 
Coins, yer eo give ſPmetight to ſuch as read, modern . 1 


relations, and want, experimental knowledge ;j in this 
matcer, 1 ſhall here. ioſert.a T 4ble,in the ſame eltzre as 
'Tfnd itin the aforeſaid Atap. of Commitrce,,. and. refer 
the Regder, for furcher fatisfaQion.; to the Table | 

in Rider Difllixary, concermng Coins "Weights and / 

. Jdeafures, boih ancient and mann: 
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by the Rule of Three, or elſe by that and ſome of- he} 
| former rules mixtly uſed, as will partly appear by «| 5 


the Che## , Bag,Bat,Tc. which WE ght of each Cheſt in 4] 
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Prof at ' Queftions ahane various ; [things M 
"viz Tare, Tret, - Lo ſr, Gain, Batter, Fall; 
* @orſoip,. and Alta uring of Tapeſtry. © | 


of FI Rs ECN.the teade of Merchandize there ael. 
aud allowances I in uſe various allowances, and abare-|ſ 
in Traffick » men, known by the names, of Tart, 

, &c; | concerning -whith Iſhall' _ 
_ 2 \ few examples, S Tahag the pra. 1 
7 "RET PRTBS 356 will, eably ſee, that there is more || 
difficulty inthe name then; in the thiog; for ther rate, 
or proportion agreed upon, in any gs or abate 7 b 


” ment, ( be ir'called by what name fl lbeyer,) being on De 


known,the Aryhmetical work will quickly bed, Ho j 


following queſiions. 
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Durſt. 1. A FaQor 4 * 
Groſs weight is compoſed of the eth 4 Theſts of Sugar mark- 


CC  onntied A. B. C. D.. The grok [| 


containeth the commodity. - veranpors greater weight 8, 
+ as followerh, Wo, 
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V8 | The total groſs mg * eds 515 oo 18 


"8 ſuppoſing the Tre or weight. of each Cheſt, 
Taken 7 iris empty, to be 37 1b, the queſtion is what 
J*-neat weight of Sugar will remain , when the total 
Tau fu trated ? Anſw. 43 C 04. 5 ib. | 


q 0 - lb. 
1 F from 44 900 1 +». I; the tal groſs weight, 
' Subtr, I. 1 ,, os the total T are, 


___ Rem. "$45 O .. O5 the nat weigh of ſugars 


Quep. 2. If from 990 C3 qu. 21 /b. groſs weight, 
Tart is to be cm afcer the rare of 144.46, per C, 
(or112 16.) of groſs weight, | hon 


7 many C, neat will 
\temain ; ? Sefne Þ 867 C. 0qu, 531bh, 4 
7», The groſs wi Woes being converred into pounds by 
the _- rule of Chapter of the —_— 
"9% will give i rog85 /6. | 
4 Ml, Then by the Rule of Three, 
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ZW - IH. From niogl8yg the groſs weight, | 
6” Suptr. 13873F the total T, are. 
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be C, 4s tb. 
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Note, when the number of 1b. to be abatedper C, | * 
for T are, is an aliquot part of 112, asinthelaſt men. | 
tioned example, where 14 —=4 of 112, the opers: 
tjon may be thus , | Os CO 
gg CC C's 

3: 21 , (123 3 3-: 13} Bo; 
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Total Tare 123 : 135% 
i 


3 

Reſt neat $67:0 
; Daeff: '3, Suppoſe at fome City, 
Of Tret. wn C5 ſb in ſelling of hos 
merchandize by '.weight, to allow or f 
caſt in as an overplus to the buyer, 4/6, weight for. 
every 100 lb. weight that is bought, andin chatpro- - 
prone for, a greater or leſſer quanticy, Kow if 4: 

| Merchant buy 1175/6. weight of ſowe commodity, 

and is tO be allowed thereupon after the aforeſaid rats, 
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the queſtion is,. how maoy 16, weight 
ceive inall ? Auſw, 1222 16. weight, | 
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100. 104 :3 1175 » 1223 
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"RE -roafe of Ca Ca + Binh 2M 
2 EE Peſt. 4». .-Suppole a Merchant. hath I 242 FY PT F- 
| | weight of a certain  commodity., part whereof the "3 

| bought 8 a certain rate per /b, ard the reſt wavallowed | 
- wo him oc calt in-asan oyerplus, after the .rate-of 416. 
|} weight-for every 100//6, weight: which he bought, - 
l | thequeſtioni is, to know how meny pounds neat weight | 


+ | ect Anſw. 1175 th, weight, * 
"o | n : FA 0 = 
bh $f I04 « too. * 5 1222 6 $04, 'F 


- + "This queſtion is: the converſe: of the former, Ind | 
ſhewerh how - , net gupparmars.pdegg# ' No 
aſt. $5. | from 55 Q;:r:quicot grol 
| Kos co be. ſubtracted after "the race of ": 6 /b,'pe+ Cc | 
and from 'the remainder Tre is to be abated after the 
rate of 4./b. per 104 1b, tbe queſtion: is, what the - 
neat weight is worth un money after the rate of $7. B's, 


for every C. ( or 11216 ?) Anſw. 38231. , 

1: The grofs weight in 1b. is 6188 1b, 4 

I. +, G ng : 6188. 884 A 

oi 46 or F-þ : 6188. 44884 
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" ..2»f. 6. AMerchane bath POE 
1 Linnen cloth at 12 s, per ell, . which £9, _ 4 
'" | proviog worſe then he expectcd., He-1S. OE 1 
_ Willing to ſell ic-ar- fwch-a price that, he may loſe 5 pre. 

1} cilely after che race of 12 1.” for every: 207: that he 
laid out, the queſtion is to know at what price he. 
”] Te, of to ſell x Fs that the proportion in the 
'1 Y 4 aid 
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Daſs. 72 If: 100 th. weight of any EN? = 
coſt 30s, at whar pricemuſt 1: /þ, wo of char —_— | 
moditybe ſold to gaiwafter the race of 10 7. for every | 
xoolaid ou 7 js 355 d. per 1h, meight, | 4 
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8. A Merchant ſelleth a parcel of Jewels L- 

whichoft him 256i{«:ready money; for $594. paya- | | 
bleat the end of 6,moneths , the queſtion is ( bisſe- | 
E - -” cutity. being ſuppoſedio be good ). what bis gain was. 
-. - - worth inready money upon rebare-of interett atthe 
"= rate of 61. for 1094. oe ORs 300% 
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$0 it is aatdant that the true worth: of ihe Wool. 

- which B, delivered w3s 3201. for which he-received - 

only of A, the worth of zoo /, in Silks, andrhere- 

fore B. loſeth 261. by Fon 05 SL 

| eſt. 11; A Merchanrdeliver-. 

eth to his FaRtor 620 /, upon condi- Eo Lone - 798 
-  tientharif” the Fator add toit25o'l. for: computing of 
of his- own'money, and beſtow his - Fafors alowan-. 
ins in mariaping the- whole ſtock, __ agg aod 
he ſhall then haye # parts 'of the tocal fora chayer of 
gain. Tht queſtion is .to. know Yue» | 
what ſtock Nos FaRors. ſe: vice was 


nated at ? Anſs, 1504. - 


4.The FaRorypart ofxhe Ny bagys E the wierdhant 
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£04, 4 2609+ 460 3þ- "ES 
Wis 400 —250 © = 159 Lap. 


C 


lows 

by ſuppoſition, wow ell in Ty 

proportion to an Exg1i/b yar in lengel as 
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OS of the other, as 9 t016, Therefore in Adept 
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-oportion, as gis to 16; ſo isany given number of | 


uare-yards Engh/h, to a number of ſquare -ells Fle- 
i which will. take up equal ſpace with the faid 
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t | fquare ells Eng/ib. Allo ina dirc& proportion, as 


IN is to9, ſo 1sany given number of ſquare ells Fle. 


: 2 LE, take up. an equal {pace with che ſaid Flemiftells:there- 


| -pumber of ſquare yards Eng/:/h contained in the ſaid 
-..| | piece of Arras, by mul.iplywg che length and breadth 
| foyuds mutually one by the other, then proceed ac- 
if © cording to the aforeſaid proportion , ſo the work will 
| ftandebus, | , 


I 6% Xx 4— 25 ſquare yards E vebſs. 
il. @ . 16 : 3: a5. . 44+ ſquare eils Flemiſh. 


Otherwiſe, 


6% | ards Exelifh in levgrh, give? 0, 
by the Rule of T bree in Flemiſh Sls $ 84 length 
hom ws Bngife Gow .1n oy 5 f LE 7 7 
_. Therefpre che produdt of the ſaid | 
' $t multiplied by 53, Sou for the ſu-> 

F perficial content as 0! 00+. 00 449 

Beſt. 14, If a piece of Tapeſtry in the form of a 

- long ſquare be in length 154 ells Flewifſs, and'in 

breadth 44 ells Flemiſh, bow many ſquare yards Eng-. 
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iſs are contained in-that piece, when: 4 elis Flem:/b. 
n lengthare equal to 3 yards Exgliſh ? AnſW. 3755. 
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|  fore.to reſolve the aforeſaid queſtion, firlt find wy 
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- TI. Intereſt is either Simple or Compound, by 
111. Simple Intereſt , is that which ariſeth or” is 
' computed from the principal only z Soif too /. be 
lent for two years, the fimple- intereſt thereof after: 
therate-of 6-pounds for 10 pounds for 1 year will be'' * | 
rſt 'years'end,” i 


12 pounds, viz, 6 pound due at the fi 


and 6 pound due at the ſecond years end; ER g: 
Y, Compound Intereſt is that which ariſeth from* 


the princip?l, and'alſo from the intereſt thereof, 'and” A , 
|  thereſoreitiscalled intereſt upon'inrereſt:"Soif 100 *Y 
þ _ pounds be lent and forborn 3 yeats, '#nd comrey 8. 4 
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+:pounds for 1607. for-one year, there will ariſe elildes 
| ed: imple incereſt of he principal for 3 years,” che in- 
F cereſt of .6 pounds (due: at the farſt years end) fore: 3 
© I years, and che intereſt of 6 pound (ducat che lacpnd = 
” years end ) for x year following. E 
V.Rebre or diſcompt of money is, when Rate 
'\money due at any time to come, . 15 ſatisfied by the pay- 
—F menrof ſo muchpreſenc money, which if ir were put” 
+ forth at a certain rate of interelt for the aid time; 
=” 0 would become equal to the ſum firſt, dues Soif- 400 
-pound be due at the endof two years, and is:0.be {3- 
' Fibficd by the payment ot .preſent money upon reta;s, 
'F '#ktertherate of 6;/pounds per centumyper, annum, funple - 
'' imereſt, there ought to.be ſo much: reidy, money paid, 
8 which iacwo years after the ſaid rateioh: agcereſt would 
ht be av iacmo pea i007. Inlke manner if, the re- | 
+ bare: _ difcompt-were to. be made aſees,ony, rate of 
ind.intereſt;.ſo much-ready money, ought: to'be 
paid, awhic Latfuch-rate of compound incerelt,! for.rhe 
. cime:agreed' 0n, Would become equal cq the. fumkcſt 
"1 duego Examples. of: the. manner. of  compucation, by | 
'F rebate maybe (cen —— and fourteench, Vl 
7 BB of+this Chaptec.- Ws 535 | 
++, -F1...inab: a aflinrcclt, oruſs 
money, for the = or Sehoorages "oh £ 
\Y Money lene, reſpect mult be bad coche 
3 wa Ach: Aha by At, of Parliament, fin Jos 
- Which now relirainetkatl. perſons from. . grounded. 
a ps morethan 61. for the intereſt or - 
' 9:9 1c0/. lenc. for;a year, bur what pare of 6. 
- may be-gaken-for che-jnrerelt, of 106/+[lentfor balfa, Þ 
arcer of a,year, - moneth, or any'viher  .} 
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© alrofees we maſt obſerve andioew and daily xacice; | 

 . fowefſhallfindihat; /. is uſually raken-for hi fa years / p 

-__ Intereſt 'of 1001, and 30 y, 'for a quarter of a year, 

 *&e, by which praQtice , this following Analogy, 

{ which is the ground or reaſon of che common: rules 
"for compu.ing fimple intereſts ). ſeems tobe aſſumed = 
for a ſafe"expoſition of the Statute, wie»! Thar fuch 
proportion as the whole year, : (ſuppoſed, to. conſiſt of 
'365 dayes) bach to any propounded ſpace of time 
More or Ich thena year, ſuch proportion any intereſt, 

- . (nor exceeding the rate limiced by the AQ) for any 'J 
Principal lene ſor a year, 'ought1o have tothe intereſt 
.of-the ſame'Principal for the time propounded 5 This "56 

3 Anglogy being granted , the manner of computing 

b- - -Fimple intereſt, tor any Principal tent and forbornany | 

; ime propounded, Will be wn as 16 onperit: in _ bo, 

' next Sections; | + | |: 

"Fl Theintereſt or tn) of r004, pribcipal m0-. 

ney forborn fora year known, theintereſt «. 

any other principal-money for: checks titve, may b be | 

found out- by one ſingle Rale of Three; for-as 1001. 

pridcipal.. is: in-proportion-r0- the intereſt thereof, lo. 

43s any" other" principal ro its intereſt-- So if ic bode. © 

-  _ manded whac 2501, willgain in a year at.the amcoict 

- "Gf; for 100/. fot one year, 'thie' BO He Find. 

2 tobei6/7. 45. For, 
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W1 ſecond Ky mengls: Whar 'is the imcreſt of 754. 
i$ ys. 11-4, for ayear, at the'.rare. of 64s for. 100L::: 
for # year ?: Anſw, 10 /. 14411535 &, 8s by the ol: . c 
TP STO ( which paring afcer che \; Fo 
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the-rumber of 
ng the laſt produc or a Di- 
ply 365 by #OO and i chis 


yy 


e hi irereſ Ro n fought. 
e two principals, ro wit 100 /. 
vpounded, are' lapel +be of g 
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Wap. 5.  — Untereſt. "7." 
T te incereſt for a moneth , and conſequently 2 5.16 ds 


© of a week, or ſeven dayes,. arid fo. the intereſt 
© of 400 4, for 7 dayes, © computed afcer that man- 
& | ner-would be 10s, which exceeds the , Anſwer found 
g & by the preceding rule by gt 4. very near, which fal- 
| cy bath its riſe from che taking, (or rather miſtaking) 
& | of 28 dayes for partof the number of dayes'in a 
* | year, when indeed the juſt 7+ part of 365 dayes con- 
» 1 s of O72 dayes, TY X | 
© - Moreover, by the help of. this deci. jw ago 
5f mal fraction of a pound,- ro wit, Anothey Rule 
1 ,000t64383, which'is very near thein- Jr ond 
& | tereſt of one pound for a day at the rate for Jajes, © 
& | Of 6 per cext. per annam ( as will appear- '' © | 1 
= | bythe preceding rule) the intereſt of: any principal, 
& | {ſuppoſed'ro be pounds 'or decimal: parcs of 'a pound) 

© 1 forany.number of dayes propounded, ar the faid rate 
> | of intereſt, may be found 'out by multiplication onely, 
£1 vz.; Firſt multiply the faid decimal +0o00x 64383 'by 
| | theprincipal whoſe intereſt is required, thei multiply | 
| hat produ@ by thenumber of dayespropounded, ſo 
- | fhallchis laftprodudt be the intereſt required , ( bucih 
| theſe multiplications reſpe&-muſt be had to the PRs 
= | off of! places in the products, according ro the ſeroi 

1 andchird tules of the 26th Chapter of-che precedinp . 
=} Book! Y:for'example, if it be required' to find the int- 
: F tereſtof' 1000/7. for 131 dayes, at-che rate of 6 per 
«EY cent. per annum, the Anſwer will! be found 21.534 * 
LR 03-214,-105s, 8d, for according to the rule laſt 
= given. .-/ T6 | 


000164383 x 1000 x 13t = 211534 f 


Sy Butat another rateof intereſt, a' peculiar decimal in- 
ll... | TR: Read 
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338 Intereſt, Appendix {hi 
ſtead of the ſaid .coo1643853, (which ſerves onely || - 
' for 6 per cint; perannmum ), muſt be tound: out by the 
_ firſt rule aforegoing , before the latcer rule can take ll; 


place , the reaton of which latter rule doth'alſo evi. Þ 
dently 2riſe from two ſingle rules of three, . 


1X. When an Annuity payable o 
The ,mannen of yearly is-in arrear for any. number of | « 
Jumming #p _ years, and it1s required to know what. } 
» conn ie the fame wilt amount unto, ſimple in+ || re 
Imwances of Creſt being computed for each particy- , 1; 


lar yearly payment, from the time it | 
i- became due, uncil the end of theterm' || th 
of years, the work will be as in this following, exams ['th 
ple, viz, If an Annuity , or yearly rent of 134 /, 
105.64; (be all forborn till the end of four: years, | 
what will ie chen amount; unto, ſimple intereſt /being' | ho 

allow'd at the'rate of 6 per cent. per annum; foreach | D 
years rent, fromthe time on,which it was due, until | tin 


the ed of the ſaid 'term of four years ? AnſW; 5864, | in 
TO #, 6725-4, x | 32339; it OK 
 » It.is:evident by the queſtion, that at the rate of ins || int 
tereſt propounded, - chere .muſt-be computed the inte- | tin 
reſt-of 1344. 105, 6 d, (due atibe third: years end) || the 
For oneyear, (-towit, the fonrth year ) alſoche ite. | wa 
reſt ot-ihe ike: ſurm-due at the- ſecond years end, .for || of 
two years, .(to;wir, the third and fourth years ):/like. Þ pot 
wiſe the intereſt oj the ſame ſur-due at the. firſt years. 
«end, for three: years, ( to wit, the ſecond, third and Þ be 
fourih-years ) -aH which intereſt beivg, added: to the" 
ſum of the four years rent, the totai fum will-ſhew | .'4 


Yote farurinhs 


what the ſaid Annuity will amount unto at the endof JF end 
the faid xerm of 4 years... 3; +; 460 diſc 
| '1 , - Frate 

4 ver) 


"IE | oY __ Explicatin 


-.., Intereſt, 
e Explication.” 
E \ : | . 
«WF years ©: 1,7 $6: 
The intereſt of 134/Fiis.,. 8: 1:5,16 
e $1046 4. at pr ent r 9-.c. 16 't S 110.32 
of {| ann, for 3 1s ,6,'24 $'4":'3,49 


a. | The ſum of the 4 years 
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o 
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'renc, {to wit, 4 rimes & is ., $38 $2: '6.'0 © 
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me 


| ther give the Anſwer ore «+. 586 : 1o x4 6:96 


1 | 1348. 165.64.) . 

it All which added toge- 

m 

{44 | thequeſtion, co wit, 

if CAE 
3, | X. When itis required to find out 


Of rebate or 
diſcompt of © 
money .at [im- 
ple interefs, 


how much ready money will fatisfie a 
Debt due at the end of any ſpace of 


il | time to come, by rebating or diſcompt-_ 
4k, | ing ata' given rate of ſimple intereſt , 

itmay be effeed dy this rule, viz. Firſt find out the 
fi | intereſt of 100 /; ar the given rate of incereſt,for-the 
& | time which the ready money is to be paid beforehand, 
y 


then' adding the intereſt fo' found to'100 /; make. al- 


6 || wayes the fum of that addition the firſt -termin a rule 
or || of three, 100/, the ſecond term, and the debt pro- 
E "© pounded to be fatisfied the third term; laſtly, the fourth 
rs || proportional fonnd out 'by, the ſaid Rale-of Three hall 
nd Þ} be the ready money which ought to be paid in fatisfa- 
be" | ion of the debt propounded. 1 01 
wi. Example 1. If a debr of 1co!. be payableat the' 
of | «dot a year to come, how mach ready money will 

diſcharge that debr by rebating or diſcompting at the! 
rate of 6 per cent. per annum? Anſw. 94 1,6 5,94, 2 f. 
very near; for by the Rale of T hree | 


h 106 


” 6 x 
3 4 : 


106 4 100 2:2 100 . 94.3396 * 


cipal for born for a year, from what principal forborn 
for a year doth 160 /. (compos'd of principal and in- 
tereſt ) proceed from ? ' An/w. 9443396 /.? (or 
94, 65. 95 d. very near ) principal money : there- 
fore 94 1.6 5. 95 4. in ready money, 15 of equal walue 
with 1001. duc at the end of a year tocome, forif 
the ſaid 94 /» 65::9 54. be put forth at intereſt for a 
year, at therate of 6 per cent. per annnm, it will gain 
51.13 5,25 4, very near, which together with the 


pounded tobe diſcharged by rebate. 


of 73.dayes.to come, how much prefent money will 
diſcharge the ſajd debt, by rebating after the rateof 
6 per cent, per aunum ? Anjw. 148 1.14 5.33 d.T asby 
the following operation is manifelt. 


dayes e; 
HOMES: 0-25 


days UL. 
93 5-5 5502 


L. [ 


& wel, > 
150.5 + 148.7154* 


IF. 390102 . 200.3: 


Example 2, If 1501. 16 5, be payable at theend ] 
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faid 94 1 6 5. 55 4, makes the 10017. the debt firſt pro. | 


That isto ſay , Firſt I ſeek by a Gngle Ruleof T bree, | 
the intereſt of 100 /. for 73 dayes, at the rate of in- 


Gain-6 /, what will 73 dayes gait? Anſw. 155. Or 
1-21, Then adding the ſaid 1.2 to 100, I ſay, by 
ſecond rate of Three, if 101.2, principal and inter. 


tereſt propounded, ſaying, if 365 dayes (orn year} | 


That is to ſay, if 1061, ( which is compos'd of 100 /of- 
_ principal and 6 /. intereſt) proceeds from 100 /. prin. | 
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\ reſt; payable at the end of 73 dayesto come, be equi- 
valent to 100 /, ready money, what ready money 15 / 
| 150/. 1O0s. (or 15045 ) payable at the endof 73 
o [*] dayes to come equivalent unto ? ſo by multiplying 
in. | and dividing according to the rules of Decimal Multi- 
orn {. plication and Diviſion, ( explainedin chaprer 26. and 
in- | 27, of the preceding Book) the quotient or anſwer of 
or Þ the queſtion will be found 148.7154 t, that is, 1487, 
re- | 145.34 4, * ( forthe decimal 471 54 being valaed ac- - 
lue | cording to the brief way at che end'of the fourth rule 
rif ] of the 26th. chapter, will by inſp:Rion ore!y be dif- 
ra | covered to be 147 33d; which rule, I ſhall here 
ain | . once for all, adviſe the Learner to be well acquainted 
the | wich, ) | | 


The proof, 


will Seek (by the Rule of Three) what the ready money 
of | found as aforeſaid will gain, in ſo much time as it is 
by paid beforehand, ar the rate of intereft propounded , 
then having added this gain to the' ſ1id ready money, 
if the ſum be equal to the debt firſt propounded co be 
ſatisfied by rebate, the ready money was rightly 
found our, Se the laſt example will be thus 
proved, __ | 


A hh [, [. ; 
100 , 1.2 :: 148 7154 « ( 1.7845 


n- | Which fourth proportional 1.9845 being added to. 
rr) 148 7154, the' ſum will be 1590 4999t+ which doth 
or | notwant a farching of 1501. 1059 chedebr firſt pro- 
pounded, COMTE: 0 os | 
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p 4 Me; 5, 
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Of. the preſent | 
werth of 44- | preſent. worth'of an Annuity, by re- ||. 

| bating or diſcomprting at a given rgte of 
ſimple intert8, | ſimple intereſt, the operation will be as 


') 


_ woities by diſ- 
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edit hh: 2 > e-4tarea” Bad , j s = | 
L CE ou Cs. ed _ is | ” 
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Intereſt. - | 
X71... When it is required to find the 


ceompting at 


in the following example, viz. How 


much. preſent money is equivalent to an Annuity or 


rent of 100 /. per auuum to continue five years, re- 
bate being made at the rate of 6 1, for 100/. for one 
year, at ſimple intereſt ?'' Au/w, 425 1. 18% 934, 
very near. WIND 

It is manifeſt that there muſt be computed the pre- 


ſeat worth of 102 /. due at the firſt years end , alſo 
the preſent worth of 100/7. due atibe ſecond years 


end, and in like. manner for the third, fourth and fifth 
years, all which particular preſent worths being ad- 
ded together, the aggregate or ſum will be the total 
preſent worth of the Annuity, to wit, in the example 
| Z | 82861 50 . l. 
_ propounded . 42 $821207 L that 15 4253 | 
1$ 5s. 95d. very near, 


The operation by decimals C which will come near 
enough to the truth ) will be as followeth, viz, 


AIST = '# l. 
I. | 2106 . 100 :: 1cO , 94,33962 t 
24 | I'T2 + 100 :; 100 « 89,28571 t 
3. ] 7118; . 100 :'t 100 : 84,745767? 
4. | 124 . 100 :: 10O0 ., 80,64516 ? 
3: | 130 , 100 :3 100 . 76,92307 ? 


(—_—_——_—_—_ 


Anſw. 425,93933 ! 


Here by the way, from the manner of reſolving 
whe laſt mentior.ed queſtion, that” R#/e commonly cal- 
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dayes of payment, upon which particular ſums of mo- 
ney are due, unto a mean time upon which the aggre» 
gate or total of thoſe particular ſums ought to be paid, 


-yithout' dammage to the: Deb:ror-or Creauor ,. there 


muſt be neceſſarily ' ſome rate of intereſt implied ; for 
otherwiſe why may.not ary day at pleaſure be aſſigned 
for one-1ntire payment, 

-2, If ſome rateof intereſt be implied, then equity 
requires that the preſent worth of the total ſum paya- 


\'ble atone intire. paymenc , rebate or diſcompt beryg 


made according to-chat 'rate of intereſt, -may be equal 
to the ſum of the preſent worths of- the' particular 
ſums of money, rebate being made at the ſame rate'of 
intereſt, Tin | 

3. Inregard the ſaid Rule doth mention no parti- 


cular rate of intereſt, ic ought to be true at any.rate of 


interelt whatſoever, | 

4. Let us therefore examine the ſaid Rule accord- 
ing to the rate of 6-per centam, fer annum, (imple 
intereſt, by taking the laſt mentioned queſtion for an 
example , which { according to the accuſtomed man-+ 


, ner) will be thus ſtated, viz. If 1007, ought to be 


paid by five equal yearly payments, to-wir, 100/. at 
each years end, what time ought to- be given forthe 
payment of the ſaid 500 /. at one entire payment, with- 


. Out loſs either tothe Debitor or Cregitor. 


5. By proceeding according to: the ſaid rule of E- 
(uation Of payments: ( which ſaith, 1f the ſum. of the 
products, ariſing from the multiplication of each par- 


ticular ſum of monty by its reſpeRive time, be divided 
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 d\Equation of payments, which isinſiſted on by divers! 
| drithmetical Writers, will be found erroneous, which: 
| Ithusprove. ? 

1, Since that rule aims at the reducing of ſeveral. 
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_ . bythe ſumor agpregate of the ſaid particular ſums of 
- money; the quotient will 'be the mean time to be 
affigned for one entire payment ) there will be found 
three years, which time ( according co «the (aid 
rule) ought to be given for the payment of the whole 
500Y, ; G 
\., 6. Nowif 500/, due at the end of three years to 
come he worth. as much in preſent money , as is the 
-prefent worth of an Am»-3:y of 100 /. to continue 
five,years, then the ſaid Rule of Zquation is true; 0. 
\therwiſe falſe , but the preſent worth of 500 /. due at' 
the end of three years to come, rebate being made at . 
the rate of '6 per centams per annum, ſimple intereſt . 
will be found ( by the ninth rule of this Chapter) © 
be 4237. 14's. 6'd. 3 f. very fiear 4 allo the preſenc 
worth of the faid Annuity, rebate being made as be- 
fore, is found ( as appeareth by the reſolution of the 
laſt mentioned queſtion) to be 425 /. 18 5.93 4. very 
near; wherefore-it is evident that the Creatter loſeih 
21. 45.24 divery near, by receiving the whole 5 60/, 
at three years end : moreover at-6 per centum., per 
annum, compound intereſt, he would loſe 1 1,8 s 64, 
very near, as will be manifeſt by the Tables of com- 
pound intereſt hereafter-expreſſed x ſo that the lois will 
be either more or leſs according as the rate of intereſt , 
doth differ: and therefore | conclude the ſaid Rule, 
( as alſo all other rples or reſoiutions of queſtions which 
have dependance thereon )- to be erroneous, 
| Now albeit queſtions of this: nature ſeldom come 
into praQtice; yet he tbat will rake the pains, may fird 
out ſach a:mear: time as is required by the ſaid Rule of 
Equation of payments , at any rate of {imple intereſt 
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to-the-total of all the particular 'ſams payable at times 


>to:come, according'to the. firſt agreement, ſo ſhall the 
| time found'out be the mean time for an 6 pr of 


the whole debr ; chus che meanor equated time in the 
{ſt example will be found to be 2.8979, &c. years, 


( not three Years , as the ſaid Ruleof Equation of 
- payments would haveit) for by rebating at 6 per cent. 


per auxurm, ſimple intereſt, 500 1. payable at the end 


'of 2.8979, &c. years to come, ( that is 2 yearsand. 
328 dayes very near) is worth in ready-money 425 /. 
181. 97 4. very near, and the fame ready money is 


alſo the preſent value of 1co /, Annuity for y years; 
at'the ſame rare of intereſt, as before hath been mani- 


ſeſted. But to return to the path from which I have 


made a digreſſion, 
From the preceding tenth rule of this Chapter the 
following T ables 1. and'1J, are deduced, whole con 


\ſ{iruftion and uſe are afterwards'declared, | 
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- 3457 
of | © - Firſt, By the preceding tenth Ruleof chis Chapter 
"nd out the preſent worth of every particular ſum in 
"the queſijon payable at a time to come; by rebaring at 
'/the rate of intereſt agreed on, then find in whatitime, 
' the ſumof thoſe preſent worths wiltbe augmented un- 
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Teble FT, | 


| decimal parts of a | 
pound, the preſent 


end of any num-, 
} ber of years to 


come, not Cx- 
ceeding 7 years, 
at the rate of 6 
per centum , per 
annum, {imple in- 


$4P2 T7 
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, mal parts of @ | 
. | pound, the pre. | 


Table 1, | | 
pounds and deci- 


ſent worth of one 
pound Annuity, 
to continue any - 
number of years 
not exceeding 7, 
at the rule -of .6 
per Centum, per an- - 
»«m, (imple inte. 


* | tereſt. reſt, 
'x |.943396 id - 943396 
2 | . 892857 2 | I « 836253 
3 | 847457 3 2 , 683710 
4 |] «806451 4 3 . 490162 » 
5 | -769230 s | 4 - 259393 
6 [..735294 | 6 | 4 - 994687 
7 | -704225 7 5 . 698912 
| a Bhs a a 


The Conſtrution of Table 1. 


. The numbers in the firſt Table which are placed 
_ -righr againſt the numbers of years 1, 2, 3, 4, 5. / 
6, and 7, are decimal fraftions, one pound | of 
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| Engliſh money being the | nteger, and are thus found 
(according £0 the preceding tenth Rule of this Chap. 


| KAnleof Three 


ter 3) viSe © - | 


106.. 100 3; 1... ,943396 t 4 
12: 4.160.:5 1.» Ha2us2 T. - 
11S... 100. :5. 1 . Soa4e37 * 


whereby itappears, that 1 /, due at the end of a year 
tocome, 15 worth in ready money .94.3396 * thar is, 
185.104. 1 f.” and ſomewhat more, Alfo 1 /. due 
at the end of two years to come, is worth in ready . 


money .$92857 7, or 17 5. 1044. rebate being made 


at the rate of 6 per cextum, per annum, limple intereit ; 
the like is; to be vnderſtood of the reſt of the numbers 
in Table 1, which may be continued to more years, 
and other Tables alſo of rebate may be framed upon 
the ſame ground, tor moneths, or y deny by the inge-, 


The uſe of Table 1. 


The praRtical uſe of the ſaid firſt Table will be ma- 
nifeſt by ſolving this following queſtion, viz. How 
much ready money will diſcharge 345 7. 15 s. 64. due 


ious Artiſt, 


-atthe endof 5 years to come, by rebating ſimple inte- 


reſt at the rare of 6 per ceatum, peranmnum ? Anſwer, 
2651. 195. 744. which is thus found out ; vsz. In rhe 
preceding Table 1. right againſt 5 years, 1 find the 
decimal .76923, which ſhews that 1 /, due ar-the 
end of five years t9 come is worih in ready” mo- 
ney. .76923, (that'is, 15 s. 4+ 4.) then inſtead 
of 15 5.64, mentioned inthe queſtion propourded, 
taking the' decimal 775 which is equal to 15 5. 6 4 
(the ſame being reduced according. to the fifth rule of 
the 23. chapter of the preceding book ) 1 ſay , by the 
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; L 1 . 76923 o' 345:775 : ( 265.9805 + ES 


That is to ſay, if 1/. give ,769:3 /.- what will | 
245.775 1+ give? Anſw. 2659805 l. for multiply- 
ing 345-775 by .76923, according to the ſecond 
Rule of the :6. Chapter of the preceding Book, the 
produ& will - be 265.9805, that is, 265 J. 19, 
7% 4. ” 


The Conſirution of Table Il. 


I The numbers in the ſecond Table are found out by 
' the addition of thoſe in the firſt, viz. the firſt number 


. _ inthelatter Tab/eis the ſame with the firſt numberin 


the former, the ſecond in the latter is the ſum of che 
firſt and ſecond inthe' former ; the third in the latter 
' isthe ſum'of the firſt , ſecond and third in the former, 
 andin that manner the reſt are found, ( the reaſon of 
. which compoſition is manifeſt from the example of the 
eleventh Rule aforegoing, ) otherwiſe, the numbers 
in Table 11, may.be-found more eaſily thus,. viz, the 
firſt number in the ſaid Table II. is the ſame with the - 
firſt number in Table 1. the ſecond number in the lat- 
ter Table is compos'd of the ſecond numberin the for- 
mer and the firſt in the latter, the third number in the 
Jatter Tableis compos'd of the third number in the 
ſormer and the ſecond in the latter, the fourth in the 
Jatter is compos'd of the fourth in the former and the 
third in the latrer; the like is to be underſtood of the 
reſt'of the numbers in Table Il, which might be conti- 
._ nued to more years, -and fitted to other rates of inte- * 
reſt, bur I ſhall ſpare that labour, in regard a __ | 

equal | 


equal way of finding out the preſent 'worth of an 


v>WY ay V'Y =p 


I fay, by the Raleof Three , 


Intereſt. - 349 


Annuity , agreeable to the accuſtomed and praftical 
rates of buying and ſelling Annuities, or Rents, for 


- terms of years, is grounded upon a compuration of * 


intereſt upon intereſt, as will hereafter be made mani. 
feſt , for ax ſimple intereſt 4h Annuity will be over. 
valued. : | 


The uſe of Table Il, 


The uſe of T able IT. will appear by this following 
example ; viz.Whart is the preſent-wortch. of an Annui- 


. ty of 1co/, per annum, payable yearly duringihe term 


of five years, diſcompc or rebate being made-at the 
rate of 6 per centum , per annum , (imple: intereſt ? 
Anſwer, 425 1.' 18 5. 954; very near, which:ts thus 
found out, vis. In the preceding Table }I. - right 


| againſt five years , I find chis number 4.259393, 


which ſhews that an -Annuity of 1 /. payable yearly 
duting five years,is worth in ready money 4.239393 /. 
(that is 4.4.'5- 5.2 4; and ſomewhat more ) therefore, 


- 


RY SOT SY WE © 
1, 4.259393 3: 100. (425.9393 


That is to ſay ,, if 1 1. give 4.259303 7. what will 


1001, give?” Anſwer, 425-1; 18 5. 93 4, very near, 
for by multiplying 4.259393 by 160, the produR 
( according to the ſecond Rule of the 26, Chaprer of 


the preceding Book )- is 425.9393, that is, 4254, 


58 41 3d verynear. Which operation being:com- 


pared with the manner of folving the ſame queſtion. 
efore mentioned in the eleventh Kule of this Chapter, 
wp : the 
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expeditioh-will be apparent, | 
ER X11: When it is required to know; 
_ Of #heforbea-" yp what ſum of money any propoun« 


"_ + bnor7sy ded [principal forborn ' any number. of 


mtereſ}. , | ; 

augmented unto, intereſt upon intereſt 
being computed at a given'rate, there mult be found a 
rank of contirwal, proportionals,' ,more in number by 
one then is. the number of years in the queſtion ; of 
which proportionals the firſt-is the principal aſſigned, 


the ſecond muſt increaſe:or proceed from-the firſt, the 


third from the ſecond,” &c, in ſuch mariner or rate, as 
ro6 proceeds from 100:( or as 108 from 1co, -if the 
rate of intereſt be..$-per centam) then will the: laſt 


proportional be the Anſwer of. the queſtion : So-if | 


3 00 pounds principal money be, put forth at intereſt 
upon intereſt, - at the rate of 6 /. for 1Q0/. forone. 


year, ard all forborn.untilthe end of 4 years, there 


will then bedue 3784743088, or 378 1: 14 5. 1044, 
very near, 4s by:the. four- following Reles of T bret'is 


manifeſt: "9B 
300 -.; ' C73 LS - ; ; 
.-. 3488 - 337.08 
2 Be 357-3048 . 378.743088_ 


For the ſaid 3007 will at the firſt years end be 
augmented unto 31$/ which 318 /. being put forth 
as 4 principl tor 1 year, (will at the ſecond years ed} 


be augmented unto 337408 , again this 337,08 being 
2 pur. 
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par forth as a principal for 1 year, will ( at the third 
, years end) be augmented unto 35743048, in like 
manner 357+3048 being put forth as-a prixcipa! for 


x year,” will (at the fourth years end)' be augmented 


- Pnto 378.743088 which is the number required by 


the queſtion. , And if. the work be well examined,"1t 
willappear, ( as was before declared ) that the prixcs- 
pal firſt affigned, to wit''300 7, and the numbers re- 
ſulting ſucceſſively at the ends of the ſeveral years are 
continual proportionals,, viz, theſe five numbers 


'300 | 318 | 337.08 | 357.3048 | 378.743088 


are ſo qualified, that if the ſecond be multiplied by ic 
ſelf, the produt will be equal to the produd of che 
firſt and third ; alſo if the third be multiplied by it 


ſelf, the product will be equal to the produdt of the |. 


ſecond and fourth, In like manner, if there were 
more continual proportioxals in arank, if any one pro- 
rtional which is placed between two next on cach 
fide of ſuch one, be multiplied by it ſelf, the pro- 
du&t will be equal to the product of thoſe two ex- 
tremes (which is a property peculiar to continual 
proportionals, ) 
" Note here by the way, that if any | Zwo mumbers * 
two numbers be propounded , ſup- _ "rp 
poſe 300 and 318, and it be requi- urkrgay fb, 
red to find to them a third, a fourth, #7. ;# Kavi 
a fifth, &c. in continual proportion, ##al roperti- 
multiply the ſecond proportional 318. 9% 
by-itfelf ; and: divide” the produet © * | 
101124 by the firit proportional 300, ſo ſhall the 


| quotient 337.08 bea third in continual proportion; 


In like manner if you multiply the third proportio- 
nal 
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nal 337+08: by--it felf, and divide - the. . produt | 
7 13622-9264 by the ſecond: proportional 318 the” F 
quotient 357-3048 ſhall be'a fourth. in eontinual 
proportion, and after the ſame manner: a-fifth a 
ſixth, or as many as you pleaſe may "be found 
Outs £5 Lond ; wh . | 
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From what hath been ſaid by way of explication of - 
the preceding twelfth Rule,, the following 7 ab/e 111, 
js deduced, rhe cenſtruQtion and uſe whereof. is atter- 
wards declared- | 
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Es . Imtereſ,0 Appendis t 
Tle Conflru@ion of the preceding Table un } ; 


The numbers, 1, 2, 3, '4z &c+ to 30, in thefiſ} 
column.on the left band fignifie 'years , the number 
44:84 6, 7, 8, 9, 10, 11, and 12, placed at the 
head of 4he reſt of the columns ſignifie rates of inte. 
reſt, for 1001. lentfor a year, and the numbers pla- 
ced inthe ſeveral columns underneath thoſe rates of 
intereſt, are found out by the Rale of Three in deei. th 
mals, in manner following , viz. to 


= 02 2 = On Co. 


f | "Cd » Og. fr, - -« { FO 
IT. | ECO + 104 3} 1.04 ». (1.0816 


I, | 100 , 104": 1.0816 .« (1.12486 
; / Inn 
That is to ſay, Tirſl, if 100 /. put forth at intereſifo y 
a year be augmentedto 104 /. at the years end, whatf {g 
will 2 /. be then avgmented unto at the ſame rate; 
Anſw.' 1.0401. (thatisx /. 05. 94. 2 fe andſoneqj 
what more ) which 1.04 (or 1.04000, the cyphenſ;. 
afcer the 4 beingof.no value in decimals ) is the firſtf;h, 
number jn the ſecond column belonging to 4 prſes, 
. cextum , and is placed right againſt 1 year in the tiling 
colum. ; \ Ufai 
Secondly, ſay if 1001, lent ſor a year be augment. 
ted to 104 /, at the years end, what will 1.04 1. bz 
then augmented unto at the ſame rate ? | Anſvſl{z, 
| I.081M. (chatis 17. r 5.74. 2f,+) which 1.8} 
| is the ſecond number in the ſaid column of 4 per -centifcah 
{SW and is placed right againſt 2.years in the firlt Fn 
X lumn, 
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| Thirdly, as 100 is to 104; ſo'is. 1.0816 to | 
1124864 (or 11, 25 5d. 2f.f) which 1.12486 ; 
the third number in the column of 4 per centum, and 

bpkaced right againſt 5 years in the firſt column, Hence 

der itappears, that 1 /eat 4 per centums , per annum, com- E 

[poond intereſt, will at the end of 3 years be augmented S 

into 1,124864 /. (that is, 1). 25, 54d. af. and 2 

"| omewhat more. ) | Ce | 

" Aﬀter the ſame manner the reſt of the numbers in _ ; 

the ſecond column, as alſo in the other colums are found 7 

out ( matatis mutandirs) | 


MB | 


The uſe af the preceding third Table. 


«ft. tr. What will 136/, 15 5. 64 be augmented 
/ unto, being forborn 20 years, intereſt upon intereſt 
© [bcing compured at the rate of 6 per cegtum per annum ? 

[tor Aufe. 438 7.' 13 5. 1 4, very near, which'is thus 

what] found ouc, 5 by 4” 2 

ae? Firſt, looking into'the fourth column of the faid _ 

NEG third Table, to wir, that column which hath the figure ; 

enf 6 placed at the head of it) 1 find right againſt 20 years 

rſt the number 3.20713 , which ſhews iba 1 /, being 
"I continued :o years at 6 per centam, rer annum; Com 
cl pound intereſt / and all forborn until the end of the 
' Ffaid term will be augmented" unto 3.2c713-/, (thar 


py” $31.45. 14. 2f. and ſomewhat more) therefore 


* #Ixterthe 15 5. 64. it the queſtion is reduced to the 
_ decimal ,775 (by the fixteen.h rule of the 23. 
816 


Chapter of the preceding book ) 1 multiply the ſaid 
centabulzr number 3420713 by 136.775 (the fur pro» = 
 OFunded in the queſtion) according co the ſecond rule E 

Fo! the 26th, Chapter, fo the Produ& is found 10. 
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be 438.665, &c. that is, "4387. 13 5, 14. for the} 
' Anſwer of the queſtion. View the operation here fol-£j / 
lowing. | "pf 


I + 3-20713 :3 136,775 » (438.655 * F* 
136.775 7 
1603565 
_ 2244991 hs 
224499L | 0 
1924278 | 
962139 _© | 
" 320713 BF 1 
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 Dueft. 2, If 3201, be forborn x1 years, at inte-J - 
reſt upon intereſt at 5 per centum, per annum, Whit] 
- will be due at the end of thoſe eleven years for prind-| 
pal and intereſt ? . A»ſWwer, 547 4. 65.14, *, Forin 
the third column of the third Table , under the 6gure 
five at che head of. the column and right againſt 11 
years.,you will find thisnamber 1.710323 which ſheys 
that x 4, at the end of 1i' years will at 5 per centum; pr - 
arm, compound intereſt, be augmented to 1.71033] - 
(that is 1/7. 14 4+ 24, 1f, and ſomewhat more)J - 
wherefore by multiplying the ſaid” 1.71033 by 39 
( the number of pounds propounded in the queſtion)} - 
| the product will be 547-305, &c. that is 547 b-67. $ 
-1 4d. ? for.the Anſwer of the queſtion, See the follon'J 
ing operation, et i Pt WE 
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After the ſame manner the” nthbers*Bonging"tb - 
iny of the other rates' of intereſt mentioned in the 
third Table are tobe uſed. on ant nl ts 
X1/I. When an; Annuity-piyable, The manner of 
| yearly. ts in- arrear;;f0r.any. number, of.; | 266444 gf 
years, and jt is:required' ro know,what, gens! wat 
the fame will amount unto, compqund*” afowances of 
_ intereſt being compured for each pirtl;. iter? / wpen 
cular Annuity from the "time it” BeEime *inrreR- if 
due, until the end of the rerm of years, ©, 2 
"the work will be*as in the. following example; vis. 
"Suppoſe an Annuity of 300 /. payable ar yearly ,pay- 
ments be forborn, ahd all unpaid unnif che end of four 
years, the queſtion is, whar' will then be due-j=com- 
pound inrereſt being computed at ihe\rate-0f! 6iper 
_ Centum, per annum, foreach yearly.ypayment: fram the 


+4 


3 time it becomes due to the endof, the ford term. of: four 
years? Anſw. 13121. 75.8.4, very near, . __ 


. 


-4ris evident by the queſtion} that there muſt be. 


.. computed whar'y0o / due at the third years'erid will 
| be augmented ugto 1n one year (to wit the fourth 
"or ) at per centum. Alſo what 366 7, due at the 
- kecond years end will be augmented unto in two years; 
(to wit the third” and fourth years) likew{ſ=' what _ 
--300 1; due ar the firſt years end, will beaugmented 
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OC J 
\ 5 "Y 
x Wo 
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"Ip Aag unto. | 


pnto, in thetbree following _ ( to wit the Fa, 
third, and fourth years )- all which ſams being ;added | © 
to z0ol. (the payment due at the end of the fourth F 
year , which is incapable of any improvement ) the 
pe ſum will þe the total money in Arreargr 

end of the fourth year, to wit, 131277442 1, 


fas appear by che following operation, . viz. 
L 


- The laſtpayment of the Annuity | 
>. yur. .at the; :end, of. the yorg? year ZOO, 
Api, the 300 1. Ine at he third 
| we ears end, -will in 'one year after ( 
the rate of 6 per centum, be aug- 
mented unto « ..... 


Alſo 300 /. due at the x] 


*, 4s 5 2M Noe 


© 318, 
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years. end, will in two years at the 

rate-of 6 per centum., per annum 

© compound. intereſt, be mgmened + > 337,08 
_ unto ( as appears 4 the firſt ex- 

ample of the twelft Rule afore- 
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Inlike manner, 300. due at the MT | 
firſt years end, will in 3 years be> 357.2048 © 4 
augmented UNLO go - _ ES 
h fi f 
Fi, Ie : far due. at our any 1312 z8 8 E. 
Ss. ; 13 


bein he invention of the numbers before mentioned, ' 
heingweell exemired, ic will appear that if an Annuity |} « 
ent payable at yearly payments be improved to: | 'Þ 


the utmoſt at intereſt gpon ir intereſt , and all forborn | 
| or | 
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"or refpited:unto the end of certain years , the toral 
"then due will bezhe ſum of. arank of continual propor- . 
; # tjonals as many in: rymber as there are yeatly pay-;.. 7 
- ments; thefirit of which proporcionals is the 'firtt (or - *% 
anyone.) , years rent , and the- ſecond proportional 
roceeds from the firſt in the ſame rate as-106 proceeds 
rom 100,..3f the rate of intereſt be 6 per cemtmn, {or - 
2108 proceeds from 100, "if the rate of intereſt be 8 
"per centumn, &c.) and fo likewiſe the third from the 7; 
ſecond , the (fourth from the third, &e, (after the 
' 'manner of the operation in the firſt example of rhe 
twelfch Rule of this Chapter. ) 
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Ot herwiſe, 


_ Finda principal which may have ſuch proportion to 
| 300 as 100 hath to 6, and ſay by the Rale of 
Three ; | | 


'6 . 100 ©: 300+ 50co 
Gd | ſe 
. That is to ſay, as 6 /+ intereſt hath -z00/7. for' a 
- Principal, {0-300 /. intereſt hath 5000 U.. for a prin- 
cipal., then ſeek what 5009 /: will be augmented unto 
being forborn four years at 6:per rentum, per annum, 
compound intereſt, (afcer the 'manner: of - the' firſt 
example of the twelfth rule aforegoing ) ſo will you 
find 6312.3848, from which ſubcracting the faid 
- principal '5qQco /. the remainder ( as' before): is 
131243848 /.; being. the ſum which 300'/e Annuity 
' will-be augmented unto at'the end of four years, ac. 
cording to che ſaid rate of intereſt, the Annuity being 
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Payable ar yearly payments, | 
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- ++»  Thereaſon of the latter Rale' © | 
(] . L 2 . : Iv f + Os q hs . ! 


If a principal be put forth at intereſt upon intereq || 
' payable by yearly payments, and all be forbornuntil || - 
_ the end of certain years, the total thendie is equalto Þ} | 
the aggregate or ſum of theſe three numbers,” to wit, 
the ſaid principal firſt put forth , the fum of the anny- 
al ſimple intereſts. of that principal ; and the urmoſt 
improvement of thoſe ſimple intereſts 'by computing 
intereſt upon' intereſt; wherefore' if fromthe ſaid 
' aggregate the firſt principal be ſubtra&ed, the remain-. 
der- muſt neceſſarily conſiſt. of the ſum of the annual 
ſimple intereſts, ( which are'in the nature of an An. 
muity ) and theutmoſt improvement of thoſe ſimple 
_ intereſts (or Annuity ) by computing intereſt upon 
intereſt,” Ry eb, 


The Conſtru@ion of rhe following Table IV, | 


Upon the aforeſaid grounds,” the, following Ta- 
_ bleIV. is calculated, to ſhew what onegonid Annuity, 
_ payableat yearly payments, apd for born-any number - 
_ of years under-31,- will. arpgant'unco by computing 
." Intereſt apon intereſt atany'vf the rates expreſt at the 
-head of the faid Table,” D420, 0” GW 
But. the ſame Table may be more eafily compoſed by 
the addition of the numbers in the preceding T4: 
*ble TIE. in this manner, wiz. the firſt nimber in each 
of thoſe cojumns in the following! Tablet IV. at the 
bead whereof: are placed the numbers 4," 5.6, 7,8, 
9, 10; 1x, and 12, fignifying rates: of intereſt per 
centums, iS 1 Or unity, the'ſecond number 4in each of I 
thoſe columns in the latter Tablc is compos'd of 1 or 
Ea Tay * unit, 
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and the firſt number in the reſpeRive columns : 
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"'Þ of the ſaid preceding Table 111, 


8 \ Alſo the third* number in each 'of the ſaid columns 5 
"of this /arter Table is compos'd of 1, and the ſum of 


"the firſt and ſecond numbers of the'reſpeRive columns 


F "of the former. Table, and in that order the reſt are 


' found out, or more eaſily thus, the third number'in 
the latter Tableis compos'd of the ſecond number in 
\ the/atter; and of the ſecondin the former; the fourth 
| -rumber in the /attey is compoſed of the 'third in the 
"fatter, and of the third in the former, &c. Bur you 

are to-obſerve that according to either of theſe wayes. 
-\of compoſing the fourth Table by Addition, the num- * 
bers inthe preceding 7 able HI. ought ro be continued » 
to more places then are there exprelt} to prevent error 
We may happen by adding of defeRive decimal fra. 
- (tions, | « *o fy. 
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b..  Thevuſeof the ſaid fourth Taye will-be manifeſt by. Þ| © 

" the manner of ſolving this Queſtion, viz, If an-An.. | { 

- -..- . noityof 20/. payable by yearly, payments for fiſteen- 

— years, be all forborn or unpaid until the end of the. 
Lid term, what will it then amount unto, uponacom. Þ| is 


puration of intereſt upon intereſt, at: the rate of.6 || | 

- percentnm, per annum ?  Anſw. 4651, 104.4d.2f, | þ 
= very near, as by the following operation is evident, | t 
' For in the column belonging ro 6 per centam, ( towit, | n 

' thatcolumn which hath the figure 6 placed ar the head a 
of ic) righr againſt 15 years, you will find 23.27596, | « 
\. which ſhews that an Annuity of 17. payable ar yearly” | ( 
payments for 15 years, will at the end of the ſaid term t 
(compound intereſt being computed at 6 per centum, | i 

. per annum )-amount unto 23.27596/. (or 23 /, 5.4, b 
6 a. t ) Therefore multiplying the ſaid tabular num-+ | x 
ber | 23427596 by 20, (20 becauſe the Annuity | y 
propaunded. is 20/7.) the product will be 465.519 v 
thatis 465.7. 1044 4.4. 2f. which.is the Anſwer of |} y 
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bs 


 .  thequeſtionz view the following operation, - -H 


"1 .. 23.27596\:i20 . (465.519 t 
Eg - + ith : | 


465 | $1920 
In the ſame” manner the numbers in che other co- 
. « Jumns are to Þe uſed. of 
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4 "64 . Ss : _- SY o "= 35 + 
'X1Y., When a ſamof money is due ' 


+ | # arime xocome, and.itis requiredto/ cgnppuny no / 
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Tha ciunibers LEE lk '&e: to 30,. in the wt 
column 'on _m left hand, Ggnifte years; the num. | 
| bers © '4,$, 6,7, 8,9, 10, 11, and 12 placed at the; Pl 
brad of : "Ip reſt of the columns fi ignifte rates of intereſt i 
for 100 L.lenc for a year, and the numbers-placed in! 
the ſevial' evlumns underneath thoſe rates of intereſt; 
are found out by the Rale of Thre i in decimals, in man-' 
. ner my, vie. 
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| Þ 104,00: : ens =. 5t. (,9245562,&, 
In. r04 -. 1003: 29245563  - (,888996 p21 


| Thatisr to ſay, Firſt, if 104 decreaſe to. 106, or F 
104 /. payable at the end of a yearto come be worth ; 
10041, ready money, what ready money is 1 /. dye 

; at the end of a year to come worth ? Axſwery | 

[\ 9615384615 t (or 195. 24. 3 f. very near) ff «x 

”  - thar. ,961538 is the firſt decimal in the ſecond column | 1 

belonging t0 4 per centmm, in Table V. andis placed k 
right agaialt 1 yearin the firſt column, þ 

Secondly , ſay in like manner if 104 decreaſe "yY 1] 
190, whac witt .0515384615, &c, (the decimal. | , 
found by the firſt rule of three.) decreaſe unto? 

E. Anſwer, .9245562, &c. the firlt 6. places whereof,t0 

4 wit, 4924556 are the ſecond decimal in the ſaid c0-: 

E - jumn of 4 per centum, W wn is placed right againſt . | 
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' © Thirdly, as 104 is to 100; fois ,9245562, &c. - 
| I -{ the derimabfound\by the ſecond. Rele of Three) to. 

' | .$88996?. (or17s 9 d. if. t) which is the third 
- decimal in the column of 4 per centum..... Hence it ap» 
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] : ' pears that x /. due at the..end of three years to come is 
\ | worth .888996, t (or 17 -. 9.4. I f.-and ſome- 
{ | what more in ) ready money rebate being made at the 


i | rate of 4 per centurs , per annum, compound in» 
| - After the ſame manner the reſt of the decimal fra» 
Y = #4 I \ 5” 
Rions in the ſaid ſecorid column, as alſo jn the other 
*oldttins are found ont''( aratss mutandis.) * 


4 bobitits The, uſe. of -. tbe preceding Table 'V. © 
© -T MO:0 | 2 ek 
.. Toexemplifie the ſaid fifth Table, ler it be required 
ofind out how-much ready money will diſcharpe a 
debr- of 356 1. -payable at the end of ſeven years to 
f | come, by rebating-atthe rate of 7: per cemtum, per 
1 #nm, compound intereſt? An/w. 2211, 13 5:11 d, 
: \3fe very near. Forin the fifth column, at the head 
s | whereof is placed 7, fgniſying 7 per centwr , righr 
), inſt 7 years, I find .622749, which ſhews that 
1 | 34 deat the end of 7 years to come is worth in pre. 
l | fentmoney .6229549 decimal patty of a pound, re- 
\ | bite being made ar the ſaid rate of compound intereſt, 
), F Therefore: multiplying the faid tabular . number 
| 522749 by the ſaid 356 7. ( the debepropounded) 
'. | the product (according to. the. ſecond of the 
) 


26th. Chapter ) will be 221.699, 8&c. that is, 221 
13s, 114. 3f. whichis the /Arſwer of the queſtion. 
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**"In the ſame manner the 'numbers in che, other 9. 
| lumns are to be uſed. _ | Y RO, 
Ly XY. The finding out -the preſent 

To find the pre- worth: of an Aye: ; 6 Rronnde 

ſent worth of on chi. Brits hs If the 
Annes by 5 Pon this foundation , to wit, If the 
computation of Preſent money which is paid for the 
compound jz- purchaſe of an Annuity , to continue 
rercfl,  ” anytermof- years, be put forth at ati 

| race -of compound intereſt:, and--all 

forborn untill the-end of the ſaid term, and thatthe 
rotal money then due be put into one Scale : Allp if 
the total ſum of the utmoſt improvements. of the 

| arinual- payments of the Annuity , put forth at the 
fame rate of compound intereſt , from the time thoſe 
" annual payments:/become..due until the end of the | 
' term, be putinto:the othet Scale, the ſcales muſ} be 
even; viz. the:ſaid rwo total ſums of money muſt 

'beequal onetothe other; - #4248 
* Now te-fin&out ſucha preſent worth of an Annui- 

y, thereare divers wayes, ſome of which | ſhall here 

explain by examples : ET: ; 
'” Firſt therefore let it þe required to find the pres 
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| endof 2 years to come is worth ins 337.08 

| ready money. $5 06" - 24-18 Bain 
"Again , - the like ſum payable at) 

the end of three years to come, is> 318, 


| oreh!i in ready! money COTE 


4Tberefore the total preſent worth; +11 
of an Annuity of 378. p—_—_—_ t0>' 10x:2, 3848 
Eptinue s: yeary ls IT £ 5.107 
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| Find. E Principal which may bein fach proportion 
tothe propounded Annuity 378.743088/, as 100 
FN 6, Which will be exactly 6312.38;8 1. 
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It will no: be. difficult to oy 2chend bet it 
6312.3848 /. ready money be put forth as a Prin 
cipal ar incereſt 'upon-intereſt', it will at three years 

end". be avgmented unto an' Aggregate or 'fum | 

compos'd of - theſe three numbers ;” to: wit, the 
faid Principal 6312.3848; the ſum of the annual || i 
fimple intereſts of chat Principal; and the ut- | 
moſt improvement of thoſe ſimple intereſts | c 
by intereſt upon intereſt: And; becauſe (by || 
rhe - operation aforegoing ) 53co /, ready mo*! 
ney -(part of the ſaid-ready money 6312.38484 J 

will ac three yearwe: end be, augmented | 
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The Conſlru@ion of the following Table VI, 


| Upon the aforefaid rounds , the following Table 
VI. is calculated; to ſhew how much ready money 
an Annuity of one pound. to continue any number of 


yeares under 31. and payable at yearly payments, is 


worth, upon a computation of compound intereſt ar 
any of the rates per centum, mentioned at the head 
of the ſaid Table, Bur the faid Table VI. may more 


 ealily'be compoſed. by the help of the preceding Ta. 


ble V. in this manner, viz. the firſt number in 


_ every of the Columns ( except the Columnof years) 
1n the following. Table VI. is the ſame with the firſt 
' namber in the like Columns reſpeRtively in the pre. 


ceding Table V. the ſecond namber in each of 'the 


faid Colnmns of the fixth Table is the ſum of the 
firſt and ſecond numbers in the reſpeRive Celumns of 
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8 thirdirthe fifth Tableand of the fecond:igthe fxth; 
.- the fourth number in the fimþ: Table is:compoſed +t 
'the fourth-inthe fifth and of che third in the-fxth, 
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__ *Theuſe of the faid ſixth Table will appear . by thelſ, 
manner of ſolving theſe ewo ſubſequence queltion:Þ} { 
vik, EE _ 

"Oneft. 1. Whatisthe preſent worth of an Annu] þ 

. ty: or rent of 56/1: per aunam , payable by yarhl} 5 
payments for 21 years, accomptivg intereſt upon nſw 
xereſt at the "rate of 6 per 'centum, fir aninil j 
Anſw. 6581. 15 5. 94. very near, thus found ont;Þ 
In- the fourth Column_of the preceding Table YL 
_ under the figure 6 at the head, and right againſt uf 
\ years, Ifind 11.76407, which ſhews (hat an Annui-J | 
ty of .x /. payable by yearly payments for 21 years, if 
worch in preſent money 1 1.76407 {c-(or 111. 15: 
| 3 4; 1 f-. and ſomewhat more) intereſt upon inrercllf 
»_ being computed on. both ſides at the rate of 6percerſ - 
tum, per annum; therefore multiplyin$ the ſaid tad, 
dular number 11.76407 by 56, (56 becauſe th 
Annuity propounde& is 567. ) the produRt ( accordy | 
ing to the ſecord rule of the 26. chapter of rhe prec 
ding book ) wit be found to. be-658.758- ; &c. thatf © 
is 658. 15 5; 94. very near; wherefoi c conclude + 
that che Anſwer of the queſtion is 658 /. u5 5+ 94 
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view the following operation, 
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Derele.. ; "©. ye # a A 
preſept worth of anarnual 
arly payrrientsfor 2't years, 
terE | {t ber putel at 10 per contum, 
DL xr annum ? Anſw. 3891. 31.104. very near; for 
bel'in the Column of "10 per cemoam, in the (aid fixth 74- 
I be, righc againſt 21'years and, under 10 at the head'l 
''F fod this number 8.64869, which ſhews that ar 10 
nu-f fey cent, compound intereſt, an Annuity or rent 
I} of 1.4 payable by yearly payments for 21 years, is 
{worth in ready money 8.64869). that, is 87. 12 5. 
Tiid. 3F. therefore mulciplying” the faid tabular 
;| namber $.64869, by 45 (the rent; propounded ) 
Lf the produ&'will be 389.191 + that is 3897 35, 
Falf 10 4. very near, which is the Anſwer of the Que- 
By ſion, Co 
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ery 45 2 ny ; & 
"(6x *, by ——_— —_ 

ug 4324345 

Ho 3459476 


recey © 389 19105 
way | | | Rs on 
cul In thefame manner/the numbers in the-other Co- 
944 lamns of Table VI. are tobe ufed. _ ; 
. Moreover the numbers in the faid To find how 
fixth Table will at firſt fight ſhew how , 99% 7ears 
haſe 20 Annuity to P4144 a 
many FERLs : PErcUate” 20 y Annuity \ or a 
continue any number of years under 31 72aſe forgears 
| worth, to be ſold for prefent money, is worth. 
"| compound intereſt being computed on CORES 
_- Idothfides, arany of che ſaid rates 4, 5, 6, 7,"8,"'9, 
"$io, 11 and 12 per centum ; foif you deſire to know 
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diſcover, | F DL 
In like manner ſuppoſing 10 per centum to be afit Þ | 
rate tobe allowed in che valuation of Leaſes of hou- 
ſes, the Leaſe of a houſe for 21 Fears will be found 
by the ſaid Table to be worth $ years purchaſe and 
—2£ parts of a years-purchaſe , or 8 years purchaſe J. 


loo 


and an half, and half a quarter of a years purchaſe, 


and ſomewhat more ; But note here, that in-valuing 4 
of Leaſes, the rate per centum. is to be fer highterorf * 
| = F< 
lower according to the goodneſs, of the thing leaſed, } * 
and the certainty or uncertainty of the refit, | * 
| | XY I. When a ſum of money is pf0- 
of the pub- rounded, and it is required to. know 
chaſe 'of Au- 2 an Ang! "mn i 
wukies ar com- What Annuity ( to conrinue any nume'y -- 
pound inrere#. ber of years, and according. any giv - 


. 


re +, rate) that ſumwill buy, you may prey. 
ſuppoſe at pleaſure an annuity for the terin of ye. £ 
| | propound& * 
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di F pounded, and find the .value of that Annuity in ready. 

re: F money { according tothe fifteenth Rule aforegoing 
01} at the rate aſſigned, then will the proportion be as 
\F As the valae found is in proportion to the ſup* 
| poſed Annuity; fois the ſum of monty propennded, 
__ tothe Annuit] required, 


a  'Soif itbe required to-find what Annuity to begin 
preſently, and to continue 3 years, 5091. in preſent: 
- money will purchaſe, compound intereſt being compy- 
| ted at 6 per centum, per annum, The Anſwer will be 
| 187/. 1.5; 1.4. very near. Woes > | 
ba | | For preſuppoſing an Annuity at pleaſure, to wit, 
F 378.74.3088 /, payable yearly for 3 years, the value 
lf thereof in preſent money. will { by the fifteenth Rule 
& | of, this Chapter) be found to be 1012.3848 /, 
Therefore by the Rule of Proportion, ſay, | 


od} * 1014, 3848 $ 378,743088 : : $OO , 187,054, 


ſe, | That is to fay, if 1012.38487. in ready money 
* . wilt buy an. Annuity of 378.743088 J. (to continue 
66h three years) tlien 5001, in preſent money will pur- 
chaſe an Annuity (to continue the ſame term of years, 
'and atthe ſame rate of intereſt ) of 187054, &Cc. 
1 | thatis 187/. 15. 14, 'very tiear, 


_ The ConflruGjon of the following Table Vit. 
ll Upon this ground the following Table vil, is 


<4 © -falculated ro ſhew whac Annuity ( to.coftinne any 
.. Ce --. ten. 


a. © 


386 ' , Intereſt.” Appendix." ſi 
term of years-under 31, and at any rate of intereſt Et 
mentioned at the head of that Table) one pound | 
will purchaſe , by which Table , and by the help of 
Anltiplication, queſtions concerning the parchaſe of. 
Annuities , Rents or Penſions, .by any ſum of ready. 
money propounded, may be refolyed without conſide- 
rable error, But a more ready way to make the faid 
T able VII. may be this following, vs. | Fs 
Foraſmuch as it is evident by the conſtruRion of the 
_ third Table aforegoing, that one pound ready money |, 
is equivalent unto 1.06/, payable at the end of a 
year to come, At the rate of 6 per centum, per anuum; 
_ therefore this 1,06 is to be the firſt number in the 
Column intituled 6 per centam in the ſubſequent Ta- 
. ble VI. Again, - the preſent value of one pourd 
Annuity to continue two years at the ſaid rate will be 
found - by "the preceding Table VI. to be nar 
r.83339/. Therefore by the Rule of Proportion, 


ſay, 


1,83339 « 1 :: 1 + ,54543, Kc. 


That is, if 1,83339/. ready money will purchaſe 
an Annuity of .x /. (to continue two years ; ) what 
Anmuity to continue the ſame time will 1 /. in pre- 
nt money purchaſe? A»ſwer, an Annuity of 
$4543 7. thatis, 1Os, 11-4, very near, to continue 
two years; therefore the ſaid Decimal .54543 /. 1s 
to beplaced as the ſecond number in the fourth Co- 
Jamn of the ſubſequent Table VI1. Hence it follows, 
that if x or unity be divided by every one of the 
numbers in all the Columns of Table VI. except the 
ficſt Column of years , the quotients will give the I 
| -. reſpective 


+» 


TIM * 


*Eap.5- | TIntereſl, 387 
| Pofthe following Table VII; In which operation it 
"mill be requiſice, that the numbers in the precedin 
Table VI. be continued to more places then are there 
apreſt, to prevent ertor that will ariſe by adding of 

kbſive decimals; 
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Loft. 1. What Annuity or yearly rent iſſying 
out ot Lands, to begin preſently, and to continue} - 
14 years, will. 3207. purchaſe, . compound interetÞ} - 
being- reckoved-on both ſides, at the rate of 6 jy 
centum , per annum? Anſ\y. 341. 85. 64. very” 
near, which is thus found out, viz. In the fourth]. 
Column of the preceding Table VII. under 6 at the 
- headof that Column, and right againſt 14 years yoy 
will find this decimal .10758, which ſhews thar one 
pound ready. money will purchaſe an Annuity off 
.10758/, (thatis 24 14. 2f. +) therefore mulſ 
tiplying the ſaid decimal .10758 by the ſaid 320 
| theproduRt (according to the ſecond Rule of the 

26th. Chapter of ag a, Book ) will be foun} 
to be 34.425, &c. that is 347. 8s. 64. very near 
| which is the A»/wer of the queſtion, ; 


I + ,10758 3: 320-, (344425 ? 
3430 - 


| 215160 
32274 


_—— 
— 


34 [42560 


In like manner, if 10 per centum be thought a =" 
ate of intereſt to be allowed in purchaſing Leaſls 
houſes 5004. will buy a preſenc yearly rent of '63FF* 
18 s. 1 4, payable for 16 years out of a houſe, IF 
pnderneath 10 at the head of-the cighch Column, 
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y 1 + ,12781 :: 500 » (63.905 
ery. EPS feet | 
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he G3 | 90500 & 17% 500 


Ul i yp Upon. the ſame foundations Ye ny o 
| of which have been laid. in the 12, 13, TeMes por 

F.4 14, 15, and 16 Rules of this Chap. —_— 05 

ter, for the making of Tables which zeues, 


bet reſpe& yearly payments; Tables may - 
rd. df made for balf yearly and quarterly payments, the 
—_ jatereſt of roo /. for year, and likewiſe for & year 


bei-g firſt agreed upon : For if we ſuppoſe that at 
 therate of 6/, for 1007. fora year, the intereſt of 
1007. fort year is 3 /. the numbers 100 and 103 are 
ro be uſed in the ſame manner to calculate T ab/es for 
balf y&arly payments, as the numbers 100 and 106 
have been before uſed to form T ables for yearly pay- 
ments, Burt if at therate of 6 per cextum, por annum, 
the intereſt of 100 /, for + year ought to be ſuch, that 
being added to the (aid principal 100 /. and the whole 
put forth at intereſt for the next half year, at the faid 
oa & rate, the ſum then due (to wit, at the years end ) 
rc # muſt exatly amount unto 106/, In this caſe a Geo- 
6: metrical mean proportional ' nomber between the - 
T& fxtreams 1006 and 106 muſt be fought, which mean 
8 Will (by the following 18. Rule ) be found to be 
—_ *' "GC near 
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to be uſed for the calculating of Tables for quarterly 
payments, it} the ſame mariner as the numbers 106. 
and 106 for yearly payments, But if at the rate of 6. 
per centum, per annum , the intereſt of 100/. for 4 
year ought to be ſuch, that being added to the faid 
Ioo'., and the whole put forth at the ſame rate of 
intereſt for the next & year, and in that manner for the 
third and. fourth quarters, and that the ſum due at the 
years end muſt exattly amonnt unto 106/, Inthis 
caſe a ſeries or rank of five numbers in Geometrical 
proportion continued muſt be conſidered, viz. the 
principal 1007. (which is the leſſer of the 'two ex- 
cream proportionals ) the three ſums (compoſedof 
principal and intereſt) due at the end of the firſt, ſe. 
cond, and third quarters of the year, ( which are the 
three mean proportionals) and 106 /. due ar the 
ears end, ( which isthe greatergf the two exeream 
proportionals; ) now between the ſaid extreams 190 
and 196, the firſt ( to wit the leaſt ) of the (aid three 
mean proportionals is to be ſought _ which ( by the 
' following Rule ofthis Chapter) will be found to be. 
near 10144673 *.+ And then the nambers 100 and 


101.4673, &c, areto be uſed inſtead of the numbers 


o 


' Teo and 106 in manner aforeſaid. | | 
2.1, "XV111. Two numbers being 

Jos a Geometrical ;yen to find a Geometrical mean. 

meas proportional | ; 

embers given, © tiply the two given numbers one} 
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50 | +by the other, - and: extrat the, {quare;root of theipre. 


he } [dut, fo is ſuch ſquare rootithe. mean proportional 
ke | foyght - for example, if 8..and 48; are two numbers 
er | [given, andir is required .to find,,a-mean number Geo. 
ir | :metrically proportional between them, mukiply 48 
re | by8, ſois the'product 144;:: Whoſe ſquare root. is 12 
ly" | for the. mean;proportional.ſought-z7-ſo-thar- 8,-112 and 
o | 18, are three numbers. in Geometrical proportion 
6. | continued, viz. As 8 is in proportion to 12, fois 12 
7 to18, In like manner a Geometrical mean propor- 
d | ;tional between the extreams 10p and 106 will be found 
f near 102.956301.F, WP nerd 
A tt mbers being given, "to 

Ce LS XIX. Twanum ers eng Sven, tO  : > ed 
s | find the firſt of two nad v4 -mean hey the ris 
I proportional numbers betweer-che. ex . ;,;,,j jr: Þ 
e | treams given: multiply the ſquare of propertional | 
bh the leſſer extream by the greater , and. wnmbers be- 
f extra the cube-root of the produt, fo £2949 two ex- 
- | is ſuch cube rootthe'leſſer of the cwo perm — 
e | -mean proportionals required :;. for ex- 

2 ample, if 8 and 27 are aſſigned for two extreams, the - 
1 | lefler mean will be found 12, for according totherule, 
) ; the ſquare of 8 the Jeſler exrream is 64, which being 
multiplied by 27 ( the greater extream ) produceth, 
1728, whoſe cube root is 12 theleſſer mean fonghr, 
| -then'may the greater mean be found more eaſily \þy 

| the Rele,of Three, for $ . 12.3: 112 . 18, ſoxthar 
| 12 and18 are two means Geomettically proportionad 


between the extreams 8 and-27,/-viz,. thele four.nur. . 
bers are in Geometrical proporcion.continued, to wit, 
$0 12 , 18 and 27. * wy 
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enerical mean - oportionals - between the extreams 
tees two Fiven © multiply cheicube off the leſſer 
extream num- Cxtream by the greater, and extra the 
bers given. Biquadrate root of the produc, ſo is 

= ſuch Biquadrate root the firſt (to wit, 
the leaſt) of thethree*mean proportiotals required'; 
for example, if 2 and 32 arerwo extreams given, the 
firſt and leaſt of three Geometrical mean proportionals 
will be found tobe 4; for (according to the Rule) 
the cube of 2 ( the leſſer extream given) is 8, which 
being multiplied by 32 (the greater extream ) pro- 
duceth 256, the Biquadrate root whereof being ex- 
tracted ( according tothe 29. Ruleof the 33 Chap-. 
ter of the preceding Treatiſe ) gives 4 for the firſt and 
leaſt of the. three means ſought, the other means may 
beeaſfily found by the Rule of Three for 


2... 4::4.89::8.16 221 16 , 32, 


' So that theſe five numbers: will appear to be in Geo- 
metrical proportion continued, to wit, 


2 4 + 8. "18 32, 


In like manner the firſt and leaſt of three Geometri- 
' Cal mean proportionals between the extreams 100 and 
306; will be found te be near101. 4673 ,8c.Thus bave [ 
ſhewed the moſt eafie way55(raiſed from clear grounds) 
to make T ables for the reſolution of the uſual queſtions 
which depend upon the computation of intereft, by the 
help of Multiplication onely, 6 | 


XX." Two numbers being given, w' Ws 
_ find the firſt of three Geometrical mean &}- 
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ms # © Queſtions to.exerciſe the precedent Tables, with their 


er | ' nſe in ſolving Dnrſtions of the ſame nature When 
he phe namber of Jears exceeds 3O, MS ap 
is , 

Queſt. 1. If theLeaſe of a houſe be worth 153 7. 
ba - * Fine, and 161, yearly rent, payable yearly. for 21 
ls years, and the Leſſee be deſirous: to bring down the 
) .. Fineto501. and ſo topay the more Rex, the queſti- 
h on is what rent the Tenant ſhall pay, - accompting 
| compound intereſt at the rate of 10 per centum, per 
: annum ? Anſwer, 270. 18 5. 15 4. near. 

2 Firſt find: the difference berween the Fines which is 
F 103 /. Then after the manner of the examples of the 


uſe of-the preceding T able VII. ſeek what Annuity or 
rent to continue 21 years, 103 /, ready money will 
: purchaſe at 10 per centam , ſo will you find 11 /. 185, 
124, which being added to the old rent 16 /, gives - 
27 l. 185. 1% d, which the Tenant muſt pay to the 
end that the Fixe may be dimin.ſhed unto 50 /. 

fueſt, 2. There isa Leaſe of certzin Lands to be 
let for -14 years for 2501. Fine, and- 441. Remt per * 
4unum, payable yearly, but the Teyantis delirous to * 
pay leſs Rext, wiz. 20 pounds per a»nww, and to give 
a preater Fixe ; the queſtion is what Fine ought ro be 
paid to bring down the rext to 20 1. per annum, ac * 
compting compound intereſt, at the rate of 6 per cent, \ 4 
per annum ? Anſwer, 4731. 15.7 d. Des E 

Firſt find the difference between the Remts.,, which 
will be 24 pounds per a»»wm. Then by the help of che 
preceding Table VI. ſeek what an Annuity or rent of 
24 1, per annum, © continue 14 years,.is worth in _ 
| ready money at 6 per centum, per annum , 10 will = - 
POETIC x tind - 
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| Anſwer of the queſtion, 
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 Inrereſs. 
2231. 15s, 74. whiccing.added to the fir 


find 


"Fine 250 pounds, gives 4734 1s. 74. which the | | 


Tenant muſt pay, to the end the ret may be brought 
down to 20 /. per annum 


| Due. 3. There .1s a Li aſe of certain Lands worth 
321. per annum, moxe then the rexr paid to the Lord ' 
forir, of which Leaſe ſeven years are yet in being, ard” 


the -Leſſee is defirons' to take a Leaſe in reverſros for 
21 Years, to begin when his o!d Leaſe is expired, the 


" queſtion is, what ſum of money is to be paid for thiy 


Leaſe in reverſion , accompting compound intereſt at 
the rate of 6 per centum, per annum? Anſwer, 250 1. 

+ : ; . 
74, 20, * | 
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Firſt by adding the 7 years of the Leaſe in being, to 


the 2 1 years you would have in reverſion after thoſe 7 


are expired, the ſumis 28, Then by the preceding 


"The'preſent worth of 1 /. An 
nuity for 28 Yyears at'6 per centam, 
compound intereſt, is — 

Likewiſe the preſent worth of 1 - | c | 
Annuity for 7 years i——- 3.50233 

Therefore, the difference of thoſe 
preſent  worths,, ſhall be the pre- 


T3,40616 


ſent value of x /, Annuity for 21( 7+82393 
yearSin reverſion after 7 years--—— )_ 

Which multiplied by 32 (the? 
yearly rent propounded:) gives the> 250.36256 


; R | 77 : Otherwiſe 
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Firſt by the help of the ſaid Table VI. find out how 
much 32/7. yearly rent for 21 years is worth in ready 


: /money, as if the 21 years were to begin preſently, at {}. 


"therate of 6 per centam, which ready money will be 
found 376.45024/, Then by Table V. find whar 
376.45024 1. dueat theend of 7 years to: come, is 
worth in ready money , ſo will itbe 2501. 74.24; 
 which-agrees with the Axſwer before found; 4 HE 
Burſt. 4. One would beſtow 630 /. to purchaſe 
4 prefent yearly. rent or Annuity of 60/. to be paid 
by yearly payments, the queſtion is to know how ma- 
ny years, the ſaid Annuity muſt continue , compound 
ncereſt at 6 per centum , per annum, being allow'd 
on both ſides, Ayjw. 17 years, and 23 dayes, near, 
Firſt I” divide 630 by 60, fo thequotient will be 
10:5, which ſhews that 10 years purchaſe and an half 
are given for the Annuity , then ſearching for 10.5 in 
Table VI. inthe Columnof 6 per eext. I find it not 
exaQtly, but rhe neareſt leſs then it, is 10.47725, 
Randing right againſt' 17 years, and the.next Sreater _ 
then 10.5 is 10.82760 which is placed againſt 18 _ 
years, whence I infer that the Annuity muſt continue 
17 years and more, yet leſs then 18 years, Now the 
_ proportional part of a year to be added to 17 years, 
| may be tound out near enough for uſe, thus, vis. ſub- 
ra& the ſaid leſſer tabular number 10.47725 from 
the greater 10,82760, ſo the remainder will be found 
:35035: Alfo ſubtrafting the ſaid 10.47725 from 
10.5 ( the quotient firſt found ) the remainder will be 
| 02275 ; then ſay by the rule of three in decimals, as 
435935 the greater remainder is to 02275 the leſſer , 
| | > ſo 
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390 + 
ſo is 1 year ( the difference -between 17 and 19 
years) tO wap: parts of a year, of 23 ayes t (a; * 
will appear by the fourth R/e of the 26.Chaprer of the 
preceding Bock ) therefore the number of years ſoughe.: 
by the queſtion is 17 years, 23 dayes, rl 

Dneft. 5. If an Annuity of, 96 /. payable by year-. 
ly payments for 14 years be ſold for 8267. wharrate of 
intereſt per centum , is implyed in that bargain ? 
Aniw.. 7 le 5 5+ 75 ds neare "8 2 

Firſt, dividing $26 by 56, the quotient is 8.60416, 

which ſhews how many years purchaſe was given for || 
the Annuity;; then fearching for 8.60416. in'T as || ſt 

'ble VI, in aright line paſſing from 14 years , equidi- || yi 

ſtant td the head line of the T ab/e, I find it not exaRtly, | th 
but the neareſt lefs then ir, is 8.24423; ( which Randy . || ty 
in che Column of $ per cext. ) and the neareſt greater | ta 
.- is $.74546, (which ſtandsin the Column of 7 per || fo 
cent.) whence | infer, that the rate of intereſt requi. || di 
red is between 7 and 8 per cent. and the proportional || ml 
part of 1 /, to bg added to 7 /, . may be found out near | ap 
enough for practice thas, viz. ſubtraRt che ;ſaid leſſer” | ce 
tabular number 8.24423 from the'greater 8.74546, | Al 
the remainder will be .50123. Alſo ſubtrat 8.60416 || wi 
( the quotient firſt found ) from the faid greater rabu- || 14 
har 'number $.74546, ſo the - remainder will be | of 
114130; thenfay by the Rule of Three in deeimals, as || 11 
«50123. the greater. remainder, ( or difference be- Þ| Pre 
tween the two. tabular numbers) is to 414130 the || +0 
Iefſer remainder ; ſo is 1 7. ( the difference between ' | he 
- per cent and 8 per cent.) to .2819, .&c. or 54 | T 
5 ds-2 f. which added to p/, gives 7/s 5 x. 7de2fs fe 
; which 1s near the rate of intereſt per cent. required, * 
Dusft. 6, If a years rent (or one years purchaſe) . 
be pard as a Fire., for renewing or adding 7 years to 
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| | 14 years yet to come of af 01d Leaſe for 21 years, and. 

JT accordingly a new Leaſe be taken for 21 years, to be= 

| ginpreſently, (which proportionis ordinarily obſer... 

- | ved by Brſvops, Deans, and Chapters,” Heads and 

Fellows of Colledges in letting Leaſes of their Lands ) 

, | what rate of intereſt per centarm is implyed in that 

f | Apreement ? Avſw. 117. 11's. $4.1 f. and fome. . 

” | what more. | | 

' | To ſolve this Queſtion, firſt I ſearch in the prece- 

ding Table VI, to find our two numbers ſo ſeated in 

” | ſome one Column of intereſt, that one of them may 

: | ſand rightagainſt 19 years, and the other againſt 2x 
years; and fo qualified that the difference between 
them may be exaRly 1 or unity ; but not finding any 

| two numbers preciſely anſwering thoſe conditions, . [ 
take thoſe numbers that come neareſt , which will be 
found in the Columns of 11 and 12 per cext. for the 

{ difference between the numbers 6.98186 and 8.07507 
which ſtand in the Column of 14 per centar, right 
arainſt 14 years and 21 years is 1409321 Which ex- 
ceeds x ( that is one. yeors purchaſe) by ,09321; 
Alſo the difference between 6.62816 and 7.56200 
which ſtand in the Column of 12 per cent; right againſt 

> [| 14 years and 21 years is .93384, which wants .06616 


3, wn. SY» ". KO bag 


SA we. 


e [of 1, therefore divide x /., ( the difference between 
s £11, and 127. per cext.) into two parts, in ſuch . 
- Þ proportion one to the other, as the ſaid decimals 
e 109321 and ,06616 are one to the other, fo 1 find 
o | tbe ſaid parts of 17, to benear ,5848 and .qi5r, 


« J&115s. 3d: 1.'t, and 85, 3.4. 2f. *5 the for- 
{, | mer of which being added tro x1 per centum, or the. 
latter being ſubtraed from 12/7, per centum, gives 
$21.5848 4. orr1l. xr. 84d. 1f t, which is very 
. Fnear the rate of intereſt required by the queſtion. 
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yearly rent for 10 years) there will renin 2.02557 
Or 27. 05,.6 d. which is near the preſent worth of a 


annum, payable yearly for 10 years, compound inte. 


reſt being computed at the race of x 1.58487: per cow, 


Viy 
©," The tabular number for Nie, & SR 4 
at 11 1. per cent, 15 — —— — Jo $923 
The tabular number for 10 years? ao, 
At 12 per centam is ——— | = FoOPVIS"-"20 
Their difference I —————— 0.23901 


Then fav by the Rule of” Three in decitmals, as 11. (the 
"difference between 11 and 12 per. cemt,) is. to 
+5848 /. (to wit, the decimal by which the given 
rate.in the queſtionexceeds t x per cer.) fois 23901 
( the difference found out as above) to ..139771, 
which being ſubtracted from 5.88923 ( the preater 
of the two tabular numbers above mentioned ) there 


will remain 5.74946, or /.15 5, od, which is near | 


rhe preſent worth of ' one pound yearly rent to conti- 
hue 10 years, at the propounded rate of 11.5848, 
per centums - | ao | 
Afﬀeer the ſame manner, the. preſent worth. of t /; 
yearly rent payable for 21 years, at the ſame rateof 
intereſt, will be found to be 7.77503 /. or 7 1.15% 
6 9. very near, from which if you ſubtra& 5.74946; 
( being the afore-mentioned preſerit worth of 14 


Leaſe of 1 1, rent per annum , for'11 years inrever 


© 
4 


. Anſw. 5L' 155. 04, very near, which is found out. 
/ by thehelp ot the preceding Table VI. in this manner, 


fion, ro begin after 10 years yet to come in a'Leaſe att 


Expired ; Hence it is evident , thac if a Tenant tA} 
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Thr is to ſay ," 3149671. of 34. 3 7. od; (very 


34 | near) muſt be pri as a Fine, for renewing or adding : 

| | nycasto 7 years, thabwere unſpenc in che old Leaſe, 

4 | he yearly rent! being 1/, Alſo the ſaid 3.14967 

4 | fhews'thar ſuch a' renewal is wortlf x years purchaſe, 

4. andnear 753 parts of a'yeats purchale; (whatever the 

4 R E rent bes ) | ne 6 . 

4 | ft. 9. If a Tenant that hath 17 years yet to 

i} | come, ina Zeaſe of lands held of a Colledge for 21 

vf | years,'at 50/7. yeatly rent; be defirots to- renew 4 

1 | years, and ſoto make thoſe 17 years to be 21 Years 

4 | compleat again, at he ſame rent, what muſthe give 

q for a fifie' ? An. 23 1. 17s. 24.1 {*for; 6 cord = 
' to the rule before given, i # 7 OBS, 5 
11! , y 4 _” 
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Wbtra& the preſent worth of the # 

fame rent for 17 years ( that were > 7.29786 

unſpent in thee old Leaſe ) C2 a 
| Andtherewill remain — 0447721 
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Bur becauſe it may ſometimes h 

pen; that the number of-yeatsin<que- 
tabular num- hionbalonomnatg: the preenfionslc th 
bers for any 10ns Dclonging tO THE Preceange 4, 4 
term of years 


above 30s 


5,6 and 7 Tabler may exceed "J6\'f | 
ſhall by he five-following. queſtions, 
ſhew how by. the help of thoſe. 7 ables. 
the anſwer to any queſtion of that nature may be fotind- 
out near the truth, when the term of yearsis aboye; 
ZO.: . + 11 6/2 pt 
2urft. ro. If 3401. bepyt forth at 4 per centum, 
compound intereſt , and both principal and intereſt be. 
, forborn until the end of 45 years, ' what will then be 
due ? - Anſw. 29861. very near, © 
To reſolve this. queſiion and: the like obſerve this 
rule, iz.  Firſl make-choice of any two ſuch numbers ' 
that if they be added together will make th# number 
of years propounded inthe queſtion, as/17 and 28; 
15 and 30; then looking into Table II. in the Co- 
lumn, belongipg to 4 per centums, you will -find right; | 
againſt 17 and 28 years theſe numbers, 1.94790 and 
2.99870 which being multiplied one by the otherwill./ 
produce 5.84116t or 5/1. 16. 10 4d. which ſhall- 
be the increaſe of 1 /, forborh,45, years at 4 per. ren + 
tum , compound incereſt , therefore multiplying the. 
ſaid 5.841 16 by 340, the product will give 4 g85. 994. 
&c.. or 1986 /, very near., for the Anſwer of the 


_ queſtion. | | _ 
fon of the ſaid Rule will þe manifeſt by this... 
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Y | be called/the' | Zudices of, thoſe inthe firſt rank . I fayif 
pl Fone'by cheorber, theprodud ſhall be a propor- 
tial; carreſpondene/ro'hac' judex which inequal to. 

 thefurn of the 1»dices anſwering tothe'wwo proportio- 
tal that were multiplied one by che other, 1 


q#9.26 s. 4 | . 
* [1:\Proport, y 4 « 8 I 16 . -J2 © 64 0 r28 | 


. | + $oif 4 and 32, -whichare the ſecond and fifth pro. 
| portjonals in — rank, be multiplied one by che 
© | other, the'productis- 128, which ſhall: be the ſeventh 
| proportionah, 'hecauſe the ſum of the Zndices 2 and 5, 
; | which anſwer tothe ſaid 4 and 32, is 7. -Inlike man. 
| nethecauſe the ſum of the Jydices 3 and 4. is 7, there- 
_ | foreif the third'and- fourth 'proportionals, to wir, 8 
” ]| 80016; be multiplied one by the other, the produt 
 flalbalfo'give-the-ſeventh proporcio al 128, Now: 
| Þ foraſmuch as the numbers in every of 'the Columns 
| - | (except the firſt Column of years) inthe ſaid Fa- 
| | bled areicontinual proportionals, as appears by the 
- | Conſftrution.of that Tab/e,' and for thac che numbers 
 Y ot years 1,2, 3," 4, 5; &c. are placed: as Indices 
- | ſhewing the order or ſeat of thoſe proportionals;there- 

- Y forethe rule before given for continuing that Table to 
, | Tynumber of: years is manifeſt, © - | 

i. | <2xeft. 11, if; one pound be dueor payable 50 
= I years hence,. what is itworth in ready money,- by re- 
AUNSAT. 5: per centamy per an;um, compound intereſt ? 
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"Gre. 22:71 #n Anneity of poe poudd:-peyably 
yearly for 40. years, þe all: torhart; unril: the 41d! 
that term. , what'will it ſhen-amount uvto;; compeiund: | 
intereſt being computed at -5, per: contoam,- per: aniivm;}t 
Anſwer , 12071. 16s. od. thus found out; Firſt, 
according tothe fatter way, of calculating: the ſGurth 
T.ble in the thirteenth "Seton of. this; Chaprem;\.tind 
out a Principal which may have ſoch proportion to the 
propounded Annuity .t1 /-a5:26@04. hathco. 5, iaying 
if '5 7, intereſt hath 100 /,;for:a-principal; whar prin 
cipal muſt x {;/ intereſt, have ?: Anſwer, 20/5: ' Seconds | 
ly, ſeck ( afrer;the; manher of |the preceding centh 
queſtion.) .what 20 /, will, be augmented unto: being 
_ forborn 40 :years, at. the raic. of. 5 per cenrnme;! pr# 
4nnnin; compound intereſt,! fo you will-fiad ry0.798*% | _ 
from which, ſubrraRing the ſaid principal 2947. the re: 
mainder will be- 120.798 7, or 1201. 16s; whith-is the: 
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anſwer of thequeſtion, ©. 1 [36H 
 Bneſte 13, If an Ammuity'of one pound payable 
yearly tor 37 years, be to be:fold: for preſent money; | - 
- what is it worth, compound. intereſt being>compured | * 
on both ſides at 6. per centurm, per anywm ?f Auſwer) 
. 1474. 144,-9&. which is found out thus ; Firſt, a , 
cording to the {atter way of. calculating theſixth/T bl Þ © 
in the fifceenth $eiog of this Chaprer:,- find out a I 1p 
principal in ſuch proportion to: one pound (the pro- | , 
pounded Annuity). as.109 ist&6, fo will ſuch prin«  '£ 
cipal be ſjound-16;66666 ?,. thenafrer themanrner of 
the preceding eleventh queſtion: firid our+the ready. 
- Money which is equivalent tO 16466666, 'dae 37 yea 
" hence, lo will ſuch ready money be found -ro be 
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He Doble Rale o * Fellowſeip , (commonly called 
"the Rule vf Fellowſhip" with time ) preſuppoſeth 
two, things, 252... r, os the particalar-Stogks of 
Metab ii 'tonpany, Trave contaeed unequal ſpacgs | 
of timejn the eds Stock. , 2. Thargt the end of 
their Partnerfhip, the total gain or loſs is to be divided 
amongſt them, in ſuch manner, that their. ſhares ſhall 
have fuch- proportion between femfivess, M8 thok 
fums of intereſt money” have one to angther, w rs 
any rate per cent; ſimple intereſt onely being compute T 
t begained by the particular Stocks , within the 
ante rimes of their continnanee%in the common 
Stock Now for the effeRting of ſuch a proportional 
partition , the ſaid Doxble Rule of Fellowſhip Gines 
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[ ſhall premiſe this Lemma, viz, If the diff=. 


rence of ung. ewo humbers, given, be mulciplicd by a 
number | the product will be e equal co the. 
diffecence between the produds which arife from the 
nulripfication of thoſe two numbers ſeyerally by the 


oders aſſigned, * 4 


Wo -4:imand - Sappofitions. Wo 
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mumbers piven OB Cz4 Ty 


wikch þ'fighoſil tions, and the Diagram being well 
vewed , the truth of the ſaid Lemma will be evi- 


dent « oe; F 


AB'x AD= AC x AD,—RC * BB (AD) 
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3 jtz> _ 4 Demonſtration" of Appendiz, 
” "11, Toaddthemorelight tothe following Demor- 
ftration Of the rule of Al/ligatien alternate; 1 ſhall 
_propound a queſtion which properly belongs to the 
ſaid rule; viz. Suppbſe,'s Hintucr baving French. 
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' -winegat 5 d. the quart, andatio d. the quart, would f + 
' make pmixcore of chemjn ſach menner, thar be might | . 


ſell the mixr quancity at 7 4, the quer?, and fo.meke u 
much NE he wire, BY he ſhould ſel] each 
quantiy of wii? at its own price; the queſtion is to 
2 | know what proportion the quantities of both ſorts of 
1 wine in be mixcyre muſt. bear one ro another, - Here. 
Rh ts the Rule of elligation alterngres 1 git 
. the diffccences berween_ the mean price' etfighed or 
E themixcure, and the rwo 


imi orher given prices, and place 
thoſe d.erences. alternately ,/ viz. 'the difference by 
22,7, _ tweeti7and tobeing 3, 1wiite 
= 610 ['2 3 againlt 5, likewiſe 2 being the 
72 5, 3 difference. between '7 and 5, 1 
_ . write 2. againft zo; ſo | con» 
5 clude that the quantity to be 
: | :ken_ of that fort of Wine, of 
| 10 d. the querr, muſt have ſuch proportion. to the 
Þ quantity of 5 4. the q»art, as 2 to. 3« , That is to ſay, 
= it :.quarisat 104, the quart be mixed with, 3 quarts 
at 5 d. the quart, the total mixture 5 quarts. being |; 
- ſold at 5 4.the quart, will yield as much money # 

the ſaid 3 quarts at 5 d. thequart , together with the | 

faid 2.q#arts at 10 d, the quart ; as is evident by We 
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wb given £0/be mixt in manner 'as the , Rate Of, 
* altehudre requires, the' propoſiti tion to' be 
demonſtrated will he this, motos 
+:Three :mambers- A', B. C, being' pi ivet! it ſuch fore, 


that A. islefs then B; bur: 


earer Then C.' if'thie diffe- 
rence-between Ai and B. 


multiplied by C. andthe 


Gifferenceoberween A. and'C: benulplied by B. the 


wuin-of 'rhote produQs will be'equal to. tie produtt 


(riſing: from lie! GT 0 A. by. the ſum of 
tivkid diffetences, - | 
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The as berwecn B, and A. is B — boys vhced : 
| mulcipli ugeth. C ac is © vigenabyabe Lew" | 
ma aforeg wet the grit ,SeRion er this, Ch aptex } W 
ferebes between ” and Cis 
A—C, which OY by*B producech BA — BT, 


Then the ofe 41wo predudftsiis BA —CA, 
( for f CB an B. expunge one the ocher ) which 
om! is ety: che ſame with the product ariſing from 


ation. of, A_.the. meanprige;qby B—iC 
the, afggk ffqrences ad( 60 wit; the 
r-Cand $5 nes? Aandi A expprge 
Eb 7 os, I; P he3s 23 
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1 PF ifnd on m, the.mulcjplication. of two alterniith 
dlfcerery bj Thats reſpettive, prices, be equal tothe 


produd of, rhe mean, prige.mulriplied-.by cthe! ſm! of 
the faid « iFerences ; "the ſum of all:rhe> ſail produits 
will alſo is equal to the produ& of the mean price 
multiplied by the ſum of all the differences ; as wil 
clearly appear by vielvr- the fub equent work, 
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wil be equal between themſelves; -cherefore trom the 
gitmiſes, this Corwllary will ariſe. 


- 


__ 
- 


BgESxr oe aa CSFT 


COROLLARY. 


lathe Rule of Alligation alternate, if the-aggrepate 
of the products ariſing from: the mulciplication 'of the 
kveral alternate differences by their relpeive prices, 
be divided. by the ſum of, che faid differences, rhe 
quotient will be equal-ro the mean 'price- This may 
dea proof of any exainple of the ſaid Ry/eof Allige» 
lion, | 


OF THE COMPOSITION OF 
FA EDJI/CINES.. 
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p , \ 
1, Medicines and Simp'es in reſpe& Sre more. of 
df- cheir qualities are Conſidered /in this in Mr. J. 
ſome of theſe five - wayes, . viz. .ei- rarer ay 
ther as chey are hot 'or told, moiſt;or face , all FX 
try, -or as they are remperate; ſochat Tom. 2. of 


luch Simples or Medicines which work P-  Herigon-, 


Ls : aste 

heat in our bodies are aid ro be hor, __— _ 
fuch cold which are the cauſe of coid- metich; 

nels, &c. : 

- 11, The mean or middle: between the extream 
qualities of Hear and -Coldneſs 3 'alfoberween Dryne/s 
and, Moiſture, is called Temperate or the Tempers- 
"DIP | K EC onrep 
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| ;Morevver , becauſe if equal numbers; be ſeverally 
.* Bdvided: by one and the. ſame; number, the quotiets 


| oy | Append | 
Fare; from whicli i, "8ck6f the ſaid qualicies hor; ”; | 
wat aid ay, doth differ-in 'four- degrees, To 'thaty þ T 
v Medicine'or Simple is ſaid es beeither remperace , of FY 
elſe hot cold, moiſt, or ary; inthe firſt, ſecond, third d 
fourth degree, d |. 
111, If the numbers x, 2, 3, rg” 2,8, 9, be | 
placed as you ſee from A to B, the differences between £U% 
$5- ( the middle number ) and the ſaperiour numbers 
4 7,8, 9, will be1, 2,3, 4, which may repreſent U® 
the 4 Jeprees of. the qualities hot and dry, likewiſe J# 
the differences between 5 and the inferiour numbers 4, U% 
3,2, 1, Willbe1,2, 3,4, which may repreſent they 
degrees of the qualities cold and moiſt, the tempera. 
rare 'repreſented by ©, - being the mean or ares 
from whence the faid degrees doſwerve, 
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1). Since:the: Rule Op Allgatio alternate  - bum| 
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65D POR.. the other beleſs , etaldrog ihe 
| ieſtions of ligation. in this kindare to be wroughe 
jo - the numbers in the aforeſaid Column A B, fot 
by them the degrees and qualities af diſcovered, ; | ; 
flaced as you ſee in the Column it £O'A By. = | 
for. diſtinion ſake, choſe numbers Il e ſaid Column L 
4B, may ,be called the Tudicer or Exponents of the - ij 
hyrecs, which Indices are to be uſed in the. ſame man» 
wras the prices of Merchandizes in the queſtions of 
Wie gation aiternate- in, chapter 14: of the preceding 
Hook ; and cheretore thoſe examples may be compared 
mb theſe. | 
A 75m Prop, 1. 


Having divers Simples whoſe qualities are known, to - 
make a compoſition or mixture of them, 'in ſuch man» 
rerthat the qualicy of the Medicine may be ſome mean 
mongft the qualities of the Simples, and the quantiry 
thereof any quantity aligned, 

Example ».' An Apethecarybath four ſorts of Sitn- 
ples, A, B, C, D, whoſe qualities are as followeth, 
|Trid. A is hotio the fourth' degree, Bis hot in the ſe- 

and, C. is temperate, and Dis coldin the third: de- 
++ pre; the queſtion is to know whas quantities ot each 
woke to'be taken, -to make a-Medicine, whoſe quan 
may be 12 ounces, and the quality in che firli des 
tee of heat ? Seck in the aforefaid column A'B, for 

Phe [ndices or exponents of the qualities of the Simples 
4 Ifiven, vis. for A which is hot in che fourth degree, 

# bke o, for B which is 'bot in the ſecond, take 7 , fo: 
*1{Cwbich is remperate, take 5; and for D which.is col 4 

Je third depree, take 2, chac done, - rank thoſe 

's | bur mbers in the fame manner as. the prices of, Merchan-. 
the $in the queſtions of the 14. Chapter, viz. defcend 
an: 8 @... 15 from 
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420 Compoſition of — Appendix 
from the bighe?t degree of heat unto the temperature; i 
and ſo proceed downwards to the 'degrees of 'cold; 
ſetting 6 the Index or exponent of the mean quality 
propounded, which is x degree of hear, as common 
tothem all + theaby crooked lines or otherwiſe, com (ſit 
net two ſuch Tudices whereof one may be greater then: 
the mean, and the other leſs, and occeting accord- Fc, 

ing tothe Re/es of the fourteenth Chapter you will 

find: that to make a Medicine of 9 ounces , and the ſ#1 

quality reſulting eo bein the firſt degree of heat, youu! 
muſt rake -1 ounce of A { being thar Simple which 

was hot in 4 ) 4 ounces of B, 3 ounces of C, and1 
_ ounce of D, as will be manifeſt by.the- proof; |. 


1 


9) $4 (6 


Lally, by the Rzle of Proportion you may increaſe the | | 
Meidicine to the quantity of 12 ounces, and yer thef..P: 
quality to'continve in the firſt degree of heat, accorbN Ad 


ing to the following operation. "44 ou 
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+. The quantity aſſigned 12. ounces. 
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" Iehap.8. Medicines. | 
11) Wo 5 hs 
1d; By other connexjons of che qualities, other quan- 


y ities of each Simp/e would ariſe, but thathaih, been 
Wofficiently manifeſted in the queſtions of the four- 
ons ee th Chapter. | | "ot ed 'J 

Exam, 2+ Suppoſe there are five Simples, A, B, 


hen 
&I6,D, E, wholequeiterare as followeth , viz, Ais 
willÞ6tin 3%. ZF is hotin 2% C is hotini®, Dis cold 


the "TW E is cold in 3*. angygt is required to mix four 
yoo ſrunces of B, with ſuch quMrities ot che reſt, that che 
ich eualicy of che Afcaicine may be temperate ? 

"31 7 | S's 


| \S) 
Y : T T he proof. 
(8 ho [1[4]8*3=8 
| 17 -Z 31 BL *% 3-7 08 
${6 I j1ſC|6x1= 6 
4 3T1I1,[4[Dj4q x 4= 16; 
2 2. [2] {2 x 2 = 4 
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thef..Proceed as hefore, ſo will you find that to make a 
(EM: 4;cine of 1 1 ounces, and the qQualitie of the Forn 
\J'clulcing to be temperate , you muſt take 1 ounce of 
4, 3 ounces of B, x ounce of C, 4 ounces of D, - 
«jd 2 ounces of Z , then ſince the quantity of FB, in 
{te compoſicion propoundet is limited 3 viz 4 ounces, 
$'od numbers which may be in ſuch' proportion to 4 
; {Þ{the quantiry of Z aſſigned ) as thenambers 1,r,4,2, 
»i{(ibe quantities of A,C, D, E, inthe aforeſaid Com: 


oe 


jJfofition of 1 1 ounces) are unto 3, (the quantiry of 


= 
3. 


byj4in the ſaid Compoſition) in manner following : 
F- =. E E 3 OHM. 
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A Medicine being compounded of divers Simply. 
whoſe qualities and quantities are known, to findthe- 


degree of the Form reſulting, viz. the exact tempe- 
rament of the Medicine. AE | 

Exam. 1. Suppoſe a Aedicive to be compound 
of two Simpler, viz. 6 ounces of B hor in g*; and; 
ounces of C hot in 3?, and icis requjred :to find'tht 


temperament of the Aﬀedicine , viz, the degree and 
quality reſulting from fuch mixture? Seek in the 


aforeſaid Column 4 3B for the 7x4ices of the reſpedtir 
degrees and qualities of the Simpler given, and diſpok 
them orderſy in ranks right againſt their reſpec 
quantities, then mbltiply each Index by its reſpedj 


quantity , and divide the fun of the produdts by thi 


fur of the quantities , ſo will' the Quotient be tit 
Index of the degree and quality of che Medicine; 
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inthe ſaid exagple, the Quotient will þe found $2, 

hich is the J#dex of 35 degrees of heat, and therefore. 

the iid Medicine is hot in 33 degrees... 3 
Foraſmuch as any two quantities miſcible according. 


c 


tion one to the other, axche reſpeRive alterogte differ! 
rences hetween-rhe mean quality of. the mixture and 
the qualities correſpondent. unto the ſaid quantities, 


tothe rwle of Aggie alternate, are. 18 ſuch. propor 


_J thedemgattration of the aforeſaid r/e will be manifeſt 


ea Medicine to be compounded 


by the Gerol{ary Wlaropping't this Chapter; 


| Exam, 2. Sup 


of 4 Simples , whole. qualities and :quanticies are 
known, .viz.. 2 ounces of 4 hotin 3*. 3:0unces.of 


hotin 2*. 4 ounces of C temperate, ng 5. ounces pf 
Dcold in 4*. and lex, jt be required. £9. nd the Mea 
quality reſulting from ſuch mixture... According to the 


aforeſaid rule, 1 multiply each Judex by its relpeRire 


_ and-diyide the ſum of the produRs by the 


# ſum of the quanuties, ſo the quorient.s 47, whichis - 
the Jndex of © degrees of cold;+ (for the difference 


between 5 the 1dex of the temperature, and 4+ the 


bo 


Index found is degrees of cold ) which is ihe quality 


inf of the ſaid Aſfedicſne. 
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"Exam. 36 $oppole a Medicine to be compo 
of ſeveral Simples, whoſe qualities and BF are 
as folldweth, viz. 4 ounces of a Simple Tobich) is cold 
in'>*. and moiſt in 1*, 5 ounces hot in 3%. and (in re. 
ſpe& of dryneſs and moiſture ) temperate, 3 ounces 
hotin 2* anddry'in 2*, 6 ounces hor in 19. and moiſt 
inq*. 4 ounces coldin 3*. and moiſtin 2. 'the que: 
Kion is fo know the temper reſulting ? 

1n the reſolution of this queſtion there muſt be two 
diſtin operations, each of them like to that | in the laſt \'4 

example, Ig. | 

1. Find in:the ſame manner- as before, hs degree | 1 
andquality reſulting from the commiztore of the qua- | t 
hties hot andeold, 1o will you 'find 5; which is he || n 
Index of 3 degree: of heat (for 'the differ ence. be- fr 
tween 5 the Index of the temperature and 52 the 
Iridex found , 1s 75 ; degrees of licat.”) 


RN..0 a>) CIT. ——_ k 
8. 3. 2 dF 8 | 
3 X 4 = 13 : 4 x 4 = 16 | ; 
8x5 = 49 pon. «$..> 26 
#5 5 21 7 x. 3 = 21, 
6x6= 136 xx $.==, & ; 
9 Woey po [| -3 *. 4. = 12 
22} T1717 (55 | 223 80 (35% 


2. Find in the ſame manner, the temper reſulcing 
from the mixture of the qualiries dry and moiſt , ſo. 
will you find 352 which is the Index of 15 + degree of | 1 
moiſtore , ſo the qualiey of the ſaid Medicine is 12 de- I 
gree of heat, and 1; degree! of moiſture, as by the , 
operat tion js manifeſt. 
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© Medicines. © / 


e | 

” Prop, III, 

es 

& "To augment 0r atminiſh A Aﬀegicine in quality ACCOY = 
iſt ding to an) degree aſſigned. 5 


| | | : Rs 
0 Suppoſe a Medicine to be compounded as followeth, 
| | \ viz. x dram of a Simple hot in 4*. Zdrams hot in 3*. 
2drams hot in 2*, 1 dram hotin 1®. 1 dramcold in 
& | 2*, *nd x dram coldin 2*.. Thea will the quality of 
+ | the id Medicine be in 14 degree of heat; ( as will be 
ie | manifeſt by the ſecond Propolition. ) Now letit be 
- | required co augment the faid Medicine in quality, wiz, 
ie | to add ſuch a quantity of ſome one of the Ingredients, 
(or of ſome other ſimple ) which may raiſe the qua- 
liry of the Medicine + degree; ſo that the cempera- 
went of the Medicine after it is increaſed in quantity, 
may be in 2*, of hear. Make choice of fuch a fimple, 
the index of whoſe quality may exceed the index of A 
the quality aſfipned, viz. make choice of that fimple 
which is hot in 3*. 'whoſc index is $8, then proceed 
according tothe 3 example of the firſt Propoſition, ſo 
will you find that if 1 dram of the aforeſaid Medicine 
be mixed with:+ dram of thar ſimple which is hot in 3*. 
the temper reſulting from ſuch mixture will be in :*:; 
of hear. | BO Det.k 
__ Laſtly, by che Rule of Three, ſay, if 1 dram require 
:dram , what ſhail $8 drams (the quantity of the 
Medicine firſt given ) 'require ? ; 
. nſw 4 drams: So that- if 4 drams of a fimple 
which is hot in 3*.” be mixed wih 8 drams ot a 
Medicine which is hot in 14 degree, the temper 
= reſulting 
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. If it be required to diminiſh a Medicine in quality, 
you are to make choice of ſuch a Simple, the Index of 
whale quality may be leſs then the Index of the quality 
aſſigned, and then to proceed as before, - . CP 

Here obſerve, that if in queſtions of this nature, 
the quantities of the Simples - expreſt by weights of 
divers denominations; they are to be.reduced to that 
weight which is. of, the loweſt denomination inthe 
queſtion , according to the fixth. -«/e of the ſeventh! 


i 


% 


chapter of the preceding book. | 

_ [The augmenting or diminiſhing .of a Medicine in 

reſpet of quantity ; Alſo the Fo, A of the value of 
any quantity of a Medicine, the prices of the ingredients 

| being known, will be familiar ro ſuch as vnderftand the 

Rule of proportion , and therefore 1 ſhall not iglit 

vpon them. oe or. #71 

| / CHAP. - 


CHAP., 1X. 


Falſe by two Poſitions, | 7 


1. \ \ 7 Har the ordinary doyble Rule of Falſe is, an 
how 'co be uſed in reſolying ſach ig 
which cannot be readily appljed to any of the other 
| Culesof Arichmetick , bath been fully declaredin the 
15, and 31. Chaprers of the preceding . book ;.. ir 
remainech to ſhew what kind of operation is prefup- 
poſed before the ſaid Rule can be applied ro the refolu.. 
tion of a queſtion, and then to demonſirate the truth 
f of the Rule it ſelf, 5: Fas eo 1 
Y 71, Inthe faid Rule of Falſe, look what operation - 
the queſtion requires co be performed; with che ftumber 
ſoughr and ſome given number or numbers, the ſame 
f | Kindof opetation inevery reſpe& is to be made with 
t e:ch of the two 'feigned numbers, ( commonly called; 
e Poſitions) and the ſaid given number or numbers, 
h "which threefold proce(s being finiſhr, . ( whether it be 
. by any one, or all of theſe rxles, to wit, Addition, 
n Subtraction, Multiplication, and Diviſion) there will 
of | ariſethree remarkable numbers or re/#/ts, to wit, one 
ts reſulting from the true number ſought, and two others 
Ie reſul:ing from the rwo teigned numbers, then from 
&t | © theſetbree reſults, the errors are collected, which are 
- } © | noching elfe bat the differences between the crue reſult, 
" and each of the two falſe reſults. 
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'"71I, After the ſaid errors or differences are diſco- 


vered, the Rvle of Falſe will be of no force unleſs this 


Analogy or proportionality doth ariſe, namely, the 


. firſt error muſt have the ſame proportion to the ſe- 


cond, as the difference between the number ſoughe 
and the firſt feigned number hath to the difference be- 
eween the ſaid number ſought and the ſecond feigned 
namber ; here therefore it may be demanded, what 
kind of operation will. produce the ſaid Analogy ? 
To this. I anſwer, when the queſtion requires the 
' number ſought to. be, increaſed, leſſened, - multiplied 
or divided by ſame given number, or the number ari. 
fing_ from ſach: operation to be.increaſed , kſſened, 
maitiplied or divided by ſome given number , in any 
of thoſe caſes , the aforeſaid Analogy will neceſlarily 
ariſe, as | ſhall here.manifeſt in all che ſaid caſes, Firſt, 
 thereſore-I ſay , . when unto each of three numbers 


© (namely, the number ſought by the rae of Falſe and 


the two feigned numbers ) one and the ſame number is 
added, the ſaid Analogy will enſue, for in this caſe the 
. difference. between the firſt ſum and the ſecond, will 

| beequal to the difference between the firſt and ſecond 


of the ſaid three numbers, likewiſe the difference be- * 
* tween the firſt ſum and the third , will be equal co the 
difference between the firſt number and the third, 


which may be proved in manner following. 


a 
/ 


| Suppeſitions. 


Let there be*three numbers, ro wit, 
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'j: Suppoſe alſo that the. ficſt number A is greater then . ' | 
_ either of the numbers and C, | - 


Suppoſe alſo, ſome number as D (37) tobe added 
to _ of the ſaid three numbers, ſo will the three 
- ſumsbe, 4 Nog 


B 1 D 10 
C+D.1--8 


.. The Propoſition'to be demonſtrated is , thar the 
difference between the firſt ſum-and che ſecond is equal 

to the difference berween. the firſt number and the 
ſecond ; alſo that the difference between the firſt ſur 
and the third is equal tothe difference between the firſt 
number and the third, - -” 


Demonſtration, 


The difference between the firſt number and the 


ſecond is, | | 

; A NIE. B 
The difference between the firſt ſum and the ſecond 
is, 


f* Bo 3 =P 


But the latter difference is manifeſtly equal to the 
former, (for * D and — D expubge one the other) 
towit, ; IM TY 5 


Therefore the firſt part of the propoſition is proved 
: Again, the difference between the firſt number and 
tle | 


ird 1s, 
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- But thie fatter difference is' maniſeſily equal tothe 
former; (for f D and — D expunge-one the 0- 
ther ) Viz | | 


Wherefore the propoſition is fully proved, _ 

The like property might be proved after the ſame - 
manner , when one and the ſame number is fubrraded 
from three.numbers feverally. 

- Secondly, when three numbers (namely the nom: 
ber fought by the-7»le of Falſe andthe 'rwo feigned 
pumbers) are ſeverally multiplied by one and the fame 
-tHumber , the aforementioned Analogy will likewiſe 
enſue, as may be thus proved. | 


Suppoſitions, 


Let there be three numbers, to wit, 
A BE 
ST 2 Y 8 ; 
| Suppoſe alfo that the firſt tumber A is leſs then 
either of the numbers. F and C. | Ee Fo 
Suppoſe alſo each of thoſe 3 numbers:to.bÞe multi- 
plied by one and the ſame mimber as D (4) andthe; - 
i 5 to be theſe, #2 
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_ I The Propoſition to be demonſtrated is, -- that the 
"| fifference between, the firſt product and the fecond, - 
F hath ſuclypropertion to the difference. between.the firft 
product-and the third; as the difference between the 
firſt number and the fecond, hath to che diflerence be- 
_ tween the firſt number and the third, viz, | 


DB —DA.. DE—DA:: B—=A. C—424 
'I . 20 33-0 *$.- 6 


DemonFtrat ion. 


Foraſmuch as ( by the 17th. Prop. of the ſeventh 
book 'of Exclids Elem.) If a number (D') multi- 
plyingrwo numbers ( F — 4 and' © — A) produ- 

' cethothers numbers ( DB — DA and DC— DA) 
the mmbers produced by the malciplication ſhall be in 
the ſame proportion as the numbers multiplied are , 
therefore 


DB —DA. DC—DA ©; B—A-C—4 


which was to be demonſtrated, io 

Likewife when 3 numbers are divided by one an 

the ſame number the d:wrftration will not be others 

wife ; 'and becauſe by the ſecond Section of this Chap- 

ter, the errors inthe rule of Falſe are the differences 

between the'true refult and the two falſe reſults, there-- 

fore from the precedent demonſtations it is evident; 

| that the afore-inentioned Analopy or proportionality 
{ namely, whenthe firſt error hath ſoch proportion ts 

the ſecond, as the differenee between the number 

' fought and che firſt feigned number, hath to thie diffe- 

rence between rhe ſaid number ſopght and the feeond 
; # feigned 


E feigned: number ) will ſucceed from ſuch operation as © 
is before declared in the beginning of the third Section | Wh 


3 of this Chapter. = rot Spier #:5/7 fo 
IH +... AF. New to diſcern what kind of 
3 To know we operation will not produce the ſaid A- 
_ refoloable _ nalogy, obſerve this nore, viz. when 
by the Rule of 3 Queſtion requires ſome given number 
Falſe or uot. to bedivided by the number ſought or 
. - _ any partthereof, alſo when the number 
ſought or ſome part thereof is to be ſquared,cubed &c, 
Likewiſe when ſome parts of the number ſoughc are to 
be multiplied one by the other, I ſay from fuch ope. 
rationsthe aforementioned Analogy will not ariſe, and 
in thoſe caſes, the erdinarj. rule of Falſe will be uſeleſs 1 
as may partly appear by the two following examples, | 
vize What number i that by which if 360 be divided || 
this quotient will be 24 ? Here if two poſitions or feign- | | 
ed numbers be_caken, and 360 be vided by each of | |, 
them, the errprs will not be inthe ſame proportion | 
with the diffzrences between the true number ſoughe 
and the two-feigned- numbers, and therefore the rule of | t| 
Falſe will be uſed in vain; yer if it be asked what || ; 
number is that wh:ch being mulciplied: by. 24; the || p 
product will be 360, the a»{wer to this latter queſtion || y 
0 
f 


ts the ſame with the anſwer to the fortner, and may be 
found by the rule of Falſe , bur ſuch kind of interpre- - 
rations and interences are. not alwayes obvious, and 
therefore ſince the preparative work of the rae of || & 
| , Falſe, ( aftera numberis taken by gueſs for the num- 
&- ber ſought) proceeds: gradually from orge condition 
| in the queſtion te anocher , ic will for the moſt part 
be eaſie . to determine whether the ordinary rule of 
Falſe will tzke place or nor, by comparing the condr- 
tions of a<queſtion witk che note before given. 
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YWhp: 9: He ile of Fae 459 
© Anther Example ; a certainperſon being demand. - 
wwtiarnumber of years he had lived, anſwered; if 
F-of that number were multiplied by & of the ſame 
mmber, the-produ& would ſhew the number, or his 

- Hive; bere it will be in vain to. ſearch the number 

q Fhophe ( which is 40.) by the Yale of Falſe, for the 
r Fiforememioned Analogy or-proporugnality will nog. 
r  Facceed., and: the | queſtion cannot eaſily 'be reſolve 2 
r IF nithour Algebra. L: TO | ; 
| Now from this ſuppoſition, _ that after, the prepara- 
0 If tive work of the. 7«/e of Falſe is finjſhr, the errors 
- T nillbe infuch proportion as aforeſaid, I ſhall make ir 
d I} nanifeſt that the Rule of Falſe will diſcoyer the num- 
4 | bet ſovght. | ies a 
, -,F.* In the Rute of tws falſe Poſirions there are 2 

) 


ales, viz, the errors areeither both exceſſes and no- 
| tedwith?, or clſe both defeRs and noted with —;, or : 
of ully, one of the errors is fioted with't, and the other 
It Ia the two firſt caſes, the Rule is this, Mulciply 
of Þ the Poſitions or feigned numbers by the alternerrors, 
at Þ vis. the firſt Poſicion by ctfe ſecond error, the ſecond 
6 | Poſition by the firſt error, and reſerve thoſe Produdts, 
n | theidividing the difference of the ſaid produdts by the 
XX | difference of the faid errors, the quotienc ſhafl be the 
e- "| fumber ſoughc by the queſtzon, _ - 
id gthe demonſtration” of 'the ſaid Rule here follow. 
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 Coſe I. When-the errors are e bet exceſs andre 
ith Folks : 
bes 0 *: Sides.” PAS 
"Let fone + unknown and fought? 
by i rule of - Falſe be repreſented bY >» +. 
© 2, Letthic krſt Poſition {or feigned number he 
be C2 40%: | 
| © 3: Andthe ſecond frinel number ...;. 
4. Suppoſe alſo that B is gfeater «i C, And al 
of them greater then A. | 
5. Moreover, ſuppoſe the error of the Fil 
poſition tobe',,5.: 
6. Andthe'ertor of the ſecond poſition to be ; M 
©. Sippoſe alfo that this Andlogy will be foundi in 
the ſaid numbers, Vig, ; 


B—A.C—A-::F. '6G 


: $. The propoſition to be detduouctd. Rs 7K F 
yi FC — GB 
\SEFZC | 
: Demonſtration, © _ ” 


9. Foraſmuech as by ſuppoſition in 7*, 
B—A.C—A::F«eG 


' 10. Therefore by comparing the reQangle of the. 
extreams to the retangle of the means, 


37, AN 


— "hs + Rake of —_ 
Fs Is And by equal addition of FA 


= © FA + GB — GA = C7» | | 


'12, . Again, foraſcnach as by ſuppoſ tloni in 14” . 
OO ET ITS 


IJ | 113. And contour out of 4 and 12; 
o » |  B—A > Gi -A 
«h } Tm Therefore0 ont of ga 13 

15. Therefore 
MM FA > GA | 
* 416, Therefore | jp 

| FA—GA > © | 
17. Therefore by equal ſubtraction of GB; trom 
the- ation if 17. R 


FA—GA = FC — GB. 

'B, wherefore by dividing both parts of the laſt 
quation by F — G, equal quotients will arife, - viz, 
"A. FC — GB 

p (8 


* which was to, be demonſtrated. 
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jy | Cafe tt when the Errors are huh aft; enduted 


th. — 


Soppofit tions. 


r. Let tis. anna anknown and ſought? 
by the rale of Falſe be repreſented by ..... A 

2+ Letthe firſt poſition (or ates number Hi p 

© 9 o6* 5 

3. Andtheſecond poſition, WESEh 

4. Suppoſe alſo that Bis leſs "oa C, and ache 
them leſs then A, 

5. Moreover, ſuppoſe the error of thefirſt , ' 
8. Folition to be ..... 
3 6, And the error of the ſecond Poſition”. « © Fe | 
IS - 7, Suppoſe jalſo that this —_ wal be found in } 
' the ſaid numbers,” viz; 


A—B | A=C > © F G i) 


: -opoſiti the 
Þ+ The — tobe demonſtrated: þ 
5 .* 'y . : 
; Ts Wl rye _ Now 
| ORG; | 
9. Foraſmuch as by _ in 7. - 


10s Therefore by comparing the reQangle of the 
means to the rectangle of the extreams, 


FA— FC = GA— GB 
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ap.9. "the Rule hef "—_ 
; , And by equal addition of FC 


123. ww. foraſmuch as by eliials 4a 


3. And oldiqupndy out of T7 I2, 
A—B > 4 — & 


A | 14 Therefore out of 9 and 13. 
15, Therefore 
3: FA > GA 
in} 26. Therefore 


FA — GA > © 
17, Therefore by equal fubtration of GA from 
ie equation in IT, 
| FA — GA = FC — GB 


13, Wherefore by dividing both parts of the laſi 
quation by F — G, equal quotients will afiſe, yiz. 
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Caſe 111. when one of the Errors is an exceſs, (ty 
Wit, mted by T) and thi other a arfet, ( md 
by —) | 5 ." 


Ta this third Caſe the Ryle of Falſe 1s this, viz, 
6 Multiply the Poſitions by the altern errors, to.git, 
A the firſt poſition by the ſecond error, alſo the ſecond 
| - Poſition by the firſt error, and reſerve thoſe produds; 
then dividing the ſum of the ſaid prodaGts by the fum 
of the ſaid ertors , the' quotient ſhall be the number 
ſought by the queſtion. | 
The Demonſtration of this latter Rule here fol. 
loweth, "= "Su 


S#uppoſitions, | | ec 


IS | E. Let ſome number-unknown and fought by} A 
y the 71s of Falſe be repreſented by . WP 


| - 24 Let the firſt Poſition be ,,... Blog 

b 3. And the ſecond Poſition ,,..,.., '088 | 
-4- puopoſc alſo.thar Bis greater theri C, and alb] | 
oreater then A, -andthat C is leſs then A, -.. bi 


5.” Moreoyer, ſuppoſe the error of the firſt f W 
Poſition to be ....-... | 


6, And the error.of the.ſecond Poſition to be, G 


7. Suppoſe alſo that this Analogy will be found in 
the ſaid numbers, viz, | 


ed hoo Gr, 6 ro 
$. The Propoſition to be demonſtrated. | i 


__ 6B + FC 


po G 4&2; i ERS nk q T7 
+ » 7 ” : : 
S- ,/ 


the Rulrof Falſe. 


. 7 e904 ftration, WILEY &3Q 4 


's, Forasmuch as by ſappoſiti Ion in 7.” 
putt "YE. A-—C 7 t EF. 's 


=y 

- + - ©; 
Ll 

2 


10: Therefore by comparing the rectangle of the 
«l. means £0 the rectangle of the extremes; © 


I; "FA — FC = GB, — GA 


un 5, And by equal 2ddizion of FC and; GA. to "the 
ber Fj ſt equation, this will ariſe, 


fol- FA + GA = GB + FC 


12. "iawaſing by dividing both parts of the laſt 
equation by F F G, equal quotients will ariſe, Vig 


GB + FC - 
A=T 6 


A ; | 
B BJ which was to be demonſtrated. 
C 


allo +. The learned Herigonins ( in cap. 13, Tom. 2. of 
A ts Curſus Mathematicus) hath delivered another 
way of reſolving the re of falſe, _—_— ,by the two 


F following rules, viz, 
d in When the ſigns of the Errors art, unlike. 


Rule 1, As the fum of the errors is to the fiſt er- 
ror, ſo is the difference of the ſuppoſed numbers to a 
fourth proportional , which. being added. -to. the firſt 
ſuppoſed number, when ihe ſaid ff ſuppoſition i is leſs 
| thenthe ſecond, or ſubtrated from it whenic exceeds 
| the ſecond; the ſum or remeinder will be the crve 
| | number ſought, \Þ-1:< Wrin 
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hes the fignrof the Errors are unlike, W* 


Rale H. As the difference of the ares is to the 
firſt error., ſo is. the difference of the ſuppoſed num- 


bers to a fourth proportional , which being addedto | 
the firſt ſoppoſed-number when the ſigns are — or 


/ ſubtraRed fromit- when the figns are *,, the ſum or 


remandet will be the nymber ſought, 
| Both which rules the ſaid Herigonis demonſtrateth 


ometrically by lines, upon a ſuppoſition of the Ang. 


 logy or proportionality b:fore mentioned in the third 


Secion of this Chapter , and the ſame may likewiſe 
be eafily demonſtrated according to the precedent me- 


_ thodbyicreers, 


CHAP. X. 


A Collefion of pleaſant. and ſubtle Queſth- 
on5 , to exerciſe all the-parts of Vuigar 
" Arithmetick. To which alſo are added va- 
riows praftical Queſtions about the menju- 
on of Superficial Figures and $0 


Examples of the Rule | UP. x; If a wedge of 
of Three mix, ſed AZ Gold weighing 17316; of 
yunb over rue. * © 'Troy weight be worth 67956. N 


bo. 4608 
£2" =p 
a ns . 
© ©. Ws þ. Poet 
$743 T0, 4 
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Ip, 7 
Areach 


« 2% 


AE » 6:44 Wh Y "go: # ? 
+ 'ÞÞ Anſw. 2 pence. | 
4 = ' 4 , - | od beM 2 
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-* reſt. 3+ A young man received 663,/, which 
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| cuff 2. A mandying gave to his eldeſt ſon 4 of 
2 of his eſtate, to his ſecond ſon 5 of $ of his eſtate, 


| and when-they counted their' porcions,-.the one had 
- g0/,” more then the. other, | the remainder of - the 
| "eſtate was givento the wife and younger children the 
 'queſtion-is , what was the portion of the eldeſt ſon, 
| 8iſo of the ſecond; and how much did belong to the 


wife and younger children ? 
Anſw, The eldeft ſous portion 1007, the ſecond 


| fons portion 601, and 440. for the wife and youn- 


gerchildren, | 
he frations being reduced, it will be manifeft that 


 theeldeſt ſon had, andthe ſecond 5%, alfo the difference 


of the ſaid frattions is 55y then ſay, 


—3. 40 0 » nd , 60 
98. oa 1 ee I, COR FER, , 

F 1. 

The ſecond ſons portion .«..c. 60. 
© The difference of their portions , ... , 40 
. Theeldeſt ſons purtion «.... 0 100 
© : We ti > is I. Goo \ 

15 5 —* . ® I * —— 


Leftly, 600 — 160 = 440 for the wife and 
younger 6hildren. h 
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was 3 of 3 of his elder brothers portion, and 32 time} 


of his. elder brothers portion was 1+ times of his ff -. 
thers eſtate, the queſtion is, what was the fathers eſtate zÞ}” 
Anſw. 5601. -, | ES by 

L 7.66% 27. 1: '* 209 

200 * 35 = 700 

1* . 700 32 LI , $60 
:Dueft. 4. If Acan finiſha-workin 20 dayes, and 
Bin 3odayes; in what time will that work be finiſhed || * 
by A and B working together ? -An/w. 12 dayes. | , || + 
Firſt find what quantity of the work will be done | | 
by each workman in oneand the ſame time , thenit | 


will be, as the ſam of thoſe quantities is in proportion 
to the ſaid time , ſo'is 1 or the whole work to the time 
wherein ſuch work will be finiſhed by both workmen 


working together. ; 


dajes worh adayes work 
3 IS 800 8 © Ss OR 
| add 1 


h—————— = 


ſam 1% 


Hence it appears that A and B working together 20 
dayes, will finiſh that work once, together with 4 of 
the ſame work, * therefore ſay again by the Rzleof 
Three, x | 


work qdayes work aayes 
7. 8.23 44 ud 
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ite Ofque etiam, dtxtri- ſic quitque plants ped. 
' | Bins dextroocnle,' teinis lacas iſte dichus 

|  Impletar lawo, ſed pede bis geminiss 

' »1Qtrs - afficinnt fex bore. ' Dic ſimnl ergo 

-  'Ous [patieos, onli, pefque replere valents 


ind _' The ſenſe is this. A brazen Lyon being placed in an 
ied artificial fountain, conveyeth water into a Ciſtern by 

two fireams iſſuing from his eyes ,” aiſo by one from 
- btismouth , and by another at che borrom of his righe 
vie | foot. Now the pipes through which theſe ſtreams paſs, 
are of difiering capacities ,. ih ſuch ſort, that by the 


W tight eye ſet open alone, the reſt of the ſtreams being 
7 6 ſtopt, the Ciſtern will be filled in two dayes, (the 


'- | thelefteyealone in three dayes ; : by the foot alone i 
four dayes; and by the mouth alone in fix hours. The ' 
- queſtion is, in what time the Ciftern will be filled , if 
all thoſe ſtreams be ſer open at once ? 
© Anſwer, 37 day, 


dayes Cifl, dayes Ciſft. 


- SDS: JH» 4 OWL: 


lengch of a day bting ſuppoſed to be 12 hours) by 


of Y. - B77 3» OF 
of k SO. I 2 J + - 
add 1 


ſam 9% Cifterns that will be 
_ in 3 aajes by all the 4, ftreams running toge= | 
Ther. ; 

Cift,  dayes Cifl, aa 
Fi x, © 


2uft 


Pe b 


weft. 6. A Ciſternin acertain' Conduitis ſup: | - 
plied with water by one pipe of ſuch bigneſs, thatif Þ| ; 
the cock A -atthe endof the pipe be fer open, the 1 
Ciſtern will be filled in % hour ; moreover at the bot- 
tom of the Ciſtern two other cocks B and C are pls 
* ced, whoſe capacities are ſuch, that by thecock 3-ſet 
openalone ( all the reſt being ſtopt) the Ciſtern ſapy 
poſed to be fall) will be emptied in 15 hour , alſo by 
the cock C ſet oþen alone the Ciſtern will be emptied- 
in gi 60k now becaufe more water will be infuſed 


by the 


IN 
43 
———H.- 4 
; my 
# 
1 *» 
T 
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ecock A, thencan be expelled by both the tocks 
Band C inone and the ſame time; the queſtion is ta- 
find in what time the ciſtern will. be filled if all the faid. | 
three cocks be ſer open at once? Aw, 175% bour, © I 
After the. manner of the fourth queſtion of this 
chapter, find how many times the ciſtern will be empti.. 
ed inone and the ſame ſpaceof time, by the cocks 3 
- and C running together , alſo how much of the ciſtern' Þ| '* 
will be filled by A in the ſame time, then will the diffe- 
rence ſhew how much of the ciſtern is ng by the: 
filling cock in the ſaid time z Laſtly, as the Giſterns or. 
parts gained are in proportion to the correſpondent 
time; ſois the whole ciſtern, to the time whereinit F © 


; wiltbegained or filled. th 1 
hen, oift, hon. ef. ; 


1:25.72: 348 Keny 5. 
add 1 SY 
ſum 145908 Bl 


ix 15 bogr, 
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| were to devour a 


þ If 2.833 3. 


TB 2 We WG wo 


hots 
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ciſh, 


ſea Dog, a Wolf, and a Lion, 

cep, and that the Dog could eat up 
the ſheep in an hour, the Wolf.in & hour, and the 
Lion in £ hour ; now if the Lion begin co eat 4 hour 


Queſt. 7» Sup 


| before the other two, and afterwards all three eat to- 
| filers the queſtionis, in what time the ſheep would 


pavonees ? yy. 523 hour, 


/ Thus it appears that: 7 0 wow ws would be eaten 
by the-Lion, belong the g and Wolf began to 
[eat," 
ky Il, Proceed according tothe fourth queſtion , fo 
will you find the remaining; to b be eaten byabem all in 


122 hour,which added to 3 gives 535 hour, in which time 


the ſheep would be devoured, - 

© > Oneſt. $, If -12c+/. beto be diſtributed amongſt 
three perſons A, B, C, in ſuch: ſorr, that as often as 
-Atakes 5, B ſhall take 4, and as often as B rakes 3, 
c ſhall take 2; what ſhall be the ſhare of each? 


 Auſw. A $190, B 41t1, C2573} 1, 
Find three Numbers which may expreſs the propor. 


tions: of their ſhares, . by the Rate of Three, or (to 
man 3 thus, : 


- on ; "NY od s « \ 
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| 5 [ 7 vo p* | 
15 ; 6 I2 & .$ L tema] # \ a OG, -. # agts Y 
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thus found: * _ Gs 
Og x 3 =15 29 911-011 7 8 Og 
3 x 4 12 A 4 EEIES 12 


35 - 1207 3: 412... q157 : t 
= : 2 8s ., 27to 5 A a 
b. oN wil 
\. _ neſt. 9. A Govetngur of 'a certain Gartiſon,. h 
| being deſirous to-know how- much money: the Porcdr | 6 
paſſage of the Garriſon did amount unto in certain. P 
-moneths, made choite ofa loyal:ſervanc ,. giving him || + 
i order ro» receive-of- every coachman /paſſing with-a || * 
coach 4 d. of every: horſeman 2-4. and'-of every || 6 
footman £4, Now at the years end, the ſervant making | / 
:his accompr to 'the Governour, giveth him 94.1, 151; | © 
164. anders him know that as ofcen as 5 paſſed with | 
.coaches,g paſſed'on horſeback; and--ab often as '6pal- | / 
ſed on horſeback; ' 10 paſſed ori foot'; the-queition is, || - 
how many coaches , horſemen, and footmen paſſed? 
Anſ(wer, 2500 coaches, 4500:horſemen;-7500 foot- 
men, o Ce, 
-- Find 3-proportional mimbers-after the manner-of ' 
the eighth queſtion, which will be 5, 9, 15,  then'pro+ 
ceed as foiloweth, OI . oh 
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5 Coaches 4420 
| 9 Horſemen 18 p14. 
IS Footwen . 7% 
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#$$FF, 
| hs 


\ ; 


5'« 2500 


n |: If 45%; 229502: 9 5.4500! 
- ; 6 | 15 .« 7500 


| 9weft. 16. A Factor would exchange 780 J, ftrr- 
ting for double Ducats, Dollars, and French Crowns, + _ 
the Ducats at 7 5+ 6d, the piece, the Dollars ar 4 5s, 4 d. \ 
and the French Crowns at 6 s. the piece; to be in ſach 

proportion , that + of the number of Ducats may- be 
equal to £of the number of Dollars, and 7 of the Dol. 

1, | hrsequal ro 35 of the Crowns : the queſtion is, how 

or = pieces of each coin he ſhalf receive for his789: 

5 FLATTT.. bo o 


mM. *Anſwv. 600 Ducats, g60 Dollars, '1200.Crowns. 
4 } © Find three proportional Numbers ( after the man- 
ty | fieref the eighth queſtion) which will be 6, 4, 3. 


{6 wg z v0 500 mY ., Þ 1 * b; 
ii | A Ws 
: 2 4+ $00 es 16 | 
of. f-775 Fo bs 
[ F.-Y -;, 

6 - 4: * ; 
jn "He. 


Thus it appears that fix times the number of Ducats 
muſt be equal to four rimes the number of Dollars, 
of 'f tf- equal unto three times the number of Crowns, 
0 | Then make choice of 3' numbers to anſwer thoſe pro- 
| portions, ſuch are theſe, 2.3. 4 (for 6x 2= 4x3 
$=3*4) with which numbers proceed as followeth ; 
iS | ' Z ancat's 
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'2 ducats . Fs "4 
3 dollars «©. 3% 
oy CY OWnS # ® 35 | [. ' ; 
OC. ' — 1, 2 : 2 
fay.if- +.» 25 « 780 7 LL 


l 
25 F- 
195 F. 
why BIG 15 . 360 
ane 6 | | 
kc 07 285; is. 0603' dacatn: © 


12, I, 2% 195 +» - 900 abllary. 
<E..,>:1. $32 360, , 1200 crownge 
- Queſt. 11. Twenty: Knights , 30 Merchants, 24 Þ » 
Lawyers, and 24 Citizens, ſpent at a dinner 64. pound, || 4 
which was divided amonglt chem in ſuch manner, chat F-; 
4 Knights paid as muchas 5 Merchants, 10 Merchants 
as muchas 16 Lawyers, and 8: Lawyers as much, 
12 Citizens Borg ang is, to know the ſum of mo- 
ney - paid by all the Knights , allo by the Merchants 
Lawyers and Citizens? _ Ab £ 

Anſwer, The 20 Knights pid ao pound , the 36 F +, 
Merchants 24 pound, the 24 Lawyers 12 pound, and} + 
the 24 Citizens 8 pound, | + 

Find four Numbers to expreſs the proportions of 
their payments, by. the Rule of Three, or (to.avoid | 
fractions) in manner following, ſo will the propor: F +: 
tional numbers be 4, 5, 8, 12, viz, 4 Knignts pad B'S 
as much as 5 Merchants, or 8 Lawyers, Or 12Ubg 
LIZENS,. O eel 4.4 
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 thit fowl * Cary "1 : 
FREN - 4% 10% $8: 2#-3:20 | : 
« 10 x 8 x 5 = 40S 
= $ x 5 x 16 ="640 
$ * 16 x 12 —"960 


| /Then preſuppoſing that a we is to pay 45. pro- 
Pi as followeth, 'vie. 
| B28 K aighrs oe d 4 
i 30 Merchants 4% a 

©1144 Lawyers _ «i E of 
«| 44 Citiniar ... {9+ 


FB 1.7 


4. + 20 
-* . C - ::& 45 +» 24 
36 "Ba lay; E 125 : 64 be 2% x y 
71 AF» 
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4 Surf. 12. A certain man with his wiſe did ufually 3 
# Tink ouc a veſſel of Beerin b2 dayes and.the husband | 
"und by often experience, that his his wife being. abſenc, | A 
'K e drank it ont in twenty dayes ; the queſtion is, in "I 
| how any dayes the wife alone would drigk ic ourk 3 
"Ia zo dayess | | i, 
Gg t Neteg - 


Js 


OY "og its to be fo BE bet tanbundin 12 
the 20 dayes wherein hs drank alone, ,did drin| By - 


much asin che ET dayes wherein A drapk with. 


. wiſe; hence it oweth,. that 1 in the  ainga, fl: 
the ſaid 20 dayes, be'dr nk as much-as his wife aus, ' 
12 dayes. Therejofe y the # th of. Three ſay, | 7 


if 


| Luef. 13. K3chouſe be 20 he faite by three & 
eerepurpenters, A,B, G, morkingin uch ora 


one will fpiſh ir-in-30 dayes, Bip 40 dayes, /axd; 
As C rogether iin=x5 dayes,/;in what, time wor = [” 
build the bouſe ?; Anſwer, x20 ayer.» 448 Wh 
]. Firdin wbat.time A and B Neg cogether ill; 

3  finiſhcbe houſe (after the manner of efourth ho 6 
3 then ) duſwer, 1 I 7 5447 Wo. -.. 4595; Bi 
LL . *74. Suppoſing CE of A gd! Beo be performai! F* 
domes perſor-as D, the houſe will be built by Din. Þ| at 
1. d:yes, but by Dand C.in fifteen dayes. then find. | @ 
Phe ing tothe twelfth: Jueſtion ) in what ge C _ 
will finiſhthe ſame, - "I y % 


Anſwer, 120 dayes. | : "4 q f 
The proof may be wrought according to the fourth [ 
ard fifth queſtions. * S 


_ Deſt. 14. Twb Travellers A and B, performa 
- Journey to one andthe ſame place in this manner, iz, 
_ Atrzvels 14 tiles eyery day, and bath travelled eight. 
dayes beforeB-begin*, upon the ninth day B ſers for» 
ward, and travels 22 miles every _ the queries is 
in what time B ſhall overtake Af. | A Be 
' Auſwer,, atrhe end of Tz quayes.... | 1 42S: 
6 Find how'many' miles B gains of 4 in a a day, w 9 
'S will beeiht miles*,-aifo find hoy Luck miles Aha = 8” 
E. travelled before Bid bepi in, ſo ey will:be diſcovers” 
ed 115 miles, then fay* Tie Re Three, Wy fo 
CER 9 Ro wil, I: 


| ies + Sis 
3 E _ ot + Ti 4k 


"i Lap 15 There is 8 Hand *6d. :1$ 16 mite 7 
© Fnpals-- Nowif--at the fame"time, and from the 


Fine place, wo foormen A' and B fer torward co tra- 
I ſ* round abouc the ſaid if[and, and follow one another 
at if ich manner that A cravellech every day g. miles, 
d- Bad's 7 miles, the (queſtion. is to find in whar ſpace of 
G: Bin nechey wilt again;meec ; alſo. how many miles , and 
a | ba pany times. hour the Iſland eatb fodrman. will 
1'Y | bahave crevelied; 2 | 
e | 2du/iber, They will meer ax the end of 18 dayes 
. Þ har ; their ficſt parting, andthen A, will have ravel-” 
| I 1-162 miles ( or 4 $ times the compaſs of the 3ſland ) 
in | 6B will -havetravelled 126 miles ( or 34 tienes che | 
oppals of the Iffandz } 


miles dayes 


mule, 18 | + \ dqult; +8 
v5 9 4, 87 


CE CCI 


36) 162 " (af | 36) 126 (3% 


E: Queſt, 16, Two footmen /A and pdcpart at the 
| | kane! time from Loudon rowards York , travelling at 
* | rate, viz. Apoeh 8 miles every day, B goetl! 
E7 | {owe the firſt day, 2 miles the ſeeond day, 3 miles 
36 +: G £ 2 the - 


bod third day: and in his avi he. goeth for= 
ward, travelling in every following day one mile'n ore 
then in the preceding day ; the YT is to knowin i 
how mavy daycs B will overtake A? g”; Me? WE 
Anſw. 15. dayes; © AL | 
To reſolve this and ſuch like dtiots PRE: as 
(the number of miles which A cravellech daily ) which! 
makes 16, from which ſubtrat 1, the remainder is 
5, the number of dayes ſought, 
9eft. 17, If Exceter be diſtant from Link 7 
146 > males; and that ar the ſame tine one foot man A | 
departed from Loxdos towards Exceter travelling ever 
diy. 8 miles; and another B from Zxcerer towards 
London, cravelling every day 6 miles; the quefipnle 
in how many: dayes they will meet one another, and 
how many miles each foorman will have then reavelled? 
Anſwer , They will meer atthe end of 10 dayes, 


z 
j 


J,*4 


ard then A will have travelled $0 miles, and B 6 lk 
miles, 
$ miles travelled daily by A, © © _— 
ae {: 6 miles travelled daily by B, 16 


ED 74 miles which A and B rogether did 
travel daily. 


Ms az, miles das 

14 . 1 :: 140 + 10 in which time'AandJ” 
B will meet each other, {- - 

1x0 x $ — $0 miles travelled by A. 7 Bk. 

IO x 6 = 60 miles travelled by B. (Dol 


Jado 

Duſt, 18. A certain footman A departerh from. typ 
London towards Lincoln, and at thefame time anot er, ever 
tootcan B departeth _T Lincoln towards London, C1 i wi 


y ih eres day 25 les more ther 

Bape Sfinp thoſe two Cities to be 100 miles diſtage 
+ ode 6 from the other; and that choſe two foormen do' 
wee one another at. the'end of 8 dayes after the be- 
ginning of their journeys; the queſtion is how.many 


'Y | giles each will have then travelled, -as alſo bow many 
"Fries each travelled daily? 
bed Aafwer, A 60 miles, B 40 miles. Alſo A travelled 
i uy miles every day, and B 5 miles, 
A = day miles agg miles 

O Lo. 0---$ OS 


"encoi it appears that at the time of their meeting A 
adtravelled 20 miles more then B, which 20 miles 
ba&$ ſubtrated from 100 ' miles leaves 89 miles; 
mhcreof the half is 40 miles which B had cravelled, 
therefore A had travelled 60 miles; 

Now to find how many miles each travelled daily, 


lays 


0. > a-Se 


4 
wa 
= — 


F 4 dayes _ mules day miles 
. | | . 49 2? FS | 5 
| miles 
; Therefore y/ B Freeeeaf? 5 Fdady 
\ 


' Oueſt. I9. There. + an land which £134 ein 
compaſs, now at the ſame time, and from the ſame 
"place, rwo foormen 4 and Z begin a journey round 
14 about the ſaid Iſland, but they trayel towards contra- 
=} parts, .atthisrare, viz. 4 travelleth xx miles in 
* ery 2dayes, and B 17 milesin 3 dayes 2 thequeſti- 
ry | Wisro find in whac ſpace of time A and Z will mece 


oO BY one 


"grated? 7" - 0 
* Awſwer, T Oy meet at - tbo'k El a a6 +: I 12d dyes, 
and then .4 wil have traveſied 66 nj &, and Fol | (: 


] miles, "” 
©. - cogferthe manner. of the- fourth queſtion of L # 
Co the time ſought, wil demoEts eyes.” 4 


E ; gage” miles = IY rag {104 I 
| | EEE ""aad . 7 WoJes wiles ap P 
DO = 
| 333 .,3 32: 134 + 2 | 
| The miles rravelled þy each will be Ran 15 

: 26a " | ; oe” 


ojer miles. Hin 
"Ji Yo I@12$722-92 "70/166 miles triyelled by 4, 
3 » +0 2: 12. 68 miles travelled by B.” 


Quert 20, If 4 Clock bath'two Indices (or hand) 
one of which (to wit 4 ) is carried rwice roundthefl -/ 
whole circumference of the Dyal in one day ; and tel 
other. (.B'once; in 30: dayes, and chat both ar once 
Thewing theſame point begin-to be moved; thequeltrY} - 
on is, in what time they will be again conjoyne{]. ; 

: dyfwers 59 day vn> 0255 5 bours, 6h {f 
Erics Fr " iCircume dayes © Cirenms'” | 

$01 444+, 304" "66 4; ; 

TART RT Ft Ve hs " ſubrrabt 7 #2 Pn 6 


wl ik in the ae time,” thi ins f'Þ $9t 
"| Wnferercesn 36 oye; "here WI £4 


V #--; Y 


malue to-2 pieces of gra 24 pteresdF* 


I Jence it it appedrs Sa r in ', wn F. 
| ough 60 wary he $, 60 ob ne 


Circnm, dos Rs ; hi 
$59 o zo —-  $o 1 PN 144 


. 1 Op. FER if 6'th. of Sugar Ve equal in AliSto 


916, of 'Raiſins; * 5/6; 'of Raiſins to 2 Os of Almonds} 
$16; of Kwon? to on. of Curraps'. 2 16. of Eat- 
tins to'r$'0, how 


Page afE hk value of. 31 tb 
a Sage? dn: mee VS EE 


14 
+ 4 4 + 


FF; \ So pE + 4 i 
WARES 2: ® 4 ; wt ? 
PP - nt 3:5 5 # - + 4.4 + ' . 


N 


S > = 


" 
za 
Ws 


' milttheſe contin, 
Vn wwmn 0 
' null, theſe contin, . 


| 
1 


> 0 


TIT 
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3 
* 

ir. ty 
36, 

"N 
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ks ar 

oo 4 - Fw» 
+ " &* 2 +} ® 2. Of WA 

, LPS C3 +4 #7 ea. £ K+ 6 
9d, $7? Cat 6 ig 
Mr gt} 4 2h. ” p: PRI, - <S -\2>**a; 7% 
* nt on 64 WuTI £44 4 5d 
: 4 " 4 % &s "4 T8" > W-, + 4+ 7.3 

' 1} kh +> 5 


> Raf 2 fy cette of Gloves 


dozen of - Points | 6 dozen of Points 10- 2 yards 'of 
Flanders lace, and 3 yards of Flanders lace'to $1 ſhil. 
lings, how many dozen pair of Glover may be bought 


| op 28 ſhillings Fl 


ls 2 ; dozen py of Gloyes,” 


Gg 4 


wſt. 23. Suppoſe g Greyhound to be courſi of 
| Bot ſuch ſor that the Frere takes five apo 
every four leaps of the Gre (phos, and that the. Hyr || 
is one hundred of her own jp olns diſtant from the ak ; 
hound; now if three of the Greyhounds leaps beequil || : 
to four leaps of the Haves, the queſtion is ro know | 
how many lesps the Greyhound ny take before he 
obtain his prey ? oo 
Anſwer, 1 2£0 leaps. 7 


I 
; þ Tis | 
F If 3 4 2-3-6 -$3 1 
| | 


Thus it appears, that 4 of the Greyhounds wn are | 
equal to 5+ of the Hares leaps, and becauſe by the I 
queſtion the Greyhound takes 4 leaps for every 5 of the | 
Hares, therefore the Greyhound in every four of biz 
leaps. gain ;+.0f one of thy F-Hleres any ere 

y by the; whe of Three, 267414083 


WIE: 4.44. xco oc wot 
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” Durſt 24+ Thejeis « ceriait room whoſe Baſis id; 1 
long ſquare, which. is in cixcuit 503 "feet, and 1 the: | c 
height of the walls or 3 the room is 8+ feet; all Y i 
which walls of the room except a pace taken out fors: | ; 


male 


- 2-tS way p Ws P 
( # erg, | \ 
je: y 
» 


; »*.87 ) | | , Fo 9 : 
_ hot OO ee 457 
i» | window inthe form of along ſquere,] whoſe height is 
th 5 ' five feer, and breadth four feer, are to befurnſhed 


in. | with Hangings of ell-broad ſtoffc at 45, 4.47 the yard, 
colt ? 


Avnſwer, $ 171.563 4. © og $. "of 


Ps 


EET. Y 
4 > b > j 3 
£48 1 «ed 3 
TS PRFI0" 7H T! 
b DL. 
4 ”- 4 
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PAY M '» "4 H * 
ON ” 8 ve Os 
4 WIT FI Te: ! 
T: +4 24A. Pig p 4 x 
Y 5 p F006." & * #5 
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"i 10-know how much money the ſtuffe 


: go 1 B& ==" 4165: ſure feet: Ao 
$17 Six 24 ==" 20 ſabirasti1 i mats 
('Y uh fp < 464, 5M 396 INTE 6-46 Won 2:33; 2 
pf 164 * 3.57415 ſquare feeein int gard of Puffs 
al n7tt 10 feet”: - d, © {Fett 7097 100007 ep.) 
y If 11> , 40 £3 3964 « 14121 t., 

Duſt. 25% There is a certain Walk which is a long. 
| ſquire, whoſe length is 40 yards, and breadth 7 yatds, 

_ to bepaved with: ſtones, each of awbich being in the 

form of a longHquare is 28 Inches in length, and*24 

$ Inches in breadth, che queſtion is ro know how many 
e F fach flones will be: requiſire £0:pave the (4id Walk'? 
LE 2a prgott 7 retort,» 500 net 
$ 1 Inches \ TInshes - LO IE eo Tis; 
* 3 © 2440 «252 '== 3623880 fquare Tmchber.” "| 
9.1 | 28 x 4 =. 672:ſquare tnches; 
h 672, 1 :: 362880 . 549.Stonts," 


Lueft. 26, Snppoſe a piece of Tapeſt>y to be 54 
 yaras Engliſh in length, and 34 yards in breadth, the © 
queſtion 1s, bow many ſquare ell; Flemiſh are contained 
1n that piece of Tapeſtry, when the length-of- 1 ell 

Flemiſh 1s equal toZof a. yard Enghiſh? ©: 
"Anſwer, 3753 [quare ells Flemiſh Ss 


fe 5 
"i 5 


Bc "- ws 4a a Lys "wo q -. £ 
fg, 5 wy 6%, 4: ” i= : F 2. ae 
nd "2 3 Ynavt ”=u 47 uf 197 - > 2s 
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542 Re f N 6 nee b ft Poa ator TOP 
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PS. he's Fee I en 


uf. - 279. A Workin hath a>rforimed a piece 
Ch the form of along ſquare, whoſe 
- lengthis 273 feet, 7 inches; and breadth 21 feet gin 
ches, .now r when Tiles dre fold at the rate of 114, 
Tc} d. for rooo tiles,” and every ſquare of tiling 

Tee "awell | in length as in breadch Fon | 
| , what doh the laid road © 


x dofwer, 34 'V 17 #, 0598 d. 
N 37353 *2 21h, wy, Hans fury 


MH 3x | 


A f , ;. Ih x00 . 424 3 3s bane] B3643% " 


| © Oup/ 38, A Merchane* 'would- heftow 06d 

F. Cloves, Mace and Nutmege, the Cloves beirgars;. || 

b- the pound , the Mace at 11. the pound, andthe F + 

| - _"NotmegsatGy. the pound, now-be. would. baye of Þ 

cach ſortin- bens pure "the queſtion Whow wh  ' 

| prey Fe of:exch.ſorr2 7 
Arr, 20016, AS 4 <5 

| 4 : 3. —- . | E bY FOOD -n14 

"22+ x 3:2: 4400... 200 


ws, I of « OS.” 7 bt” + th 
. : = ; $5 ORs At EL ons 


: "<6" 1 RF . F oF | 
PE Tron £4 24a uA*-29 og” 


The « Procf. 
fs 
200 at. $ amonnts unto .. we da $0. 
©.200 at 1t amonts antd .,. 110. 
200 at-:6 amounts upto .., 60... 


Burſts 29. 'A FaRor id fo CAP of moneys 

. and is offered Dollars at 4's; 4d. which are w pil A hoe 

oY 7 34. or French” Crowns. ar 6 54, - 12d 

worth but 6s. the nao by which coſy LO 

" ſuſtain the leaſt loſs ? 

RD Net $275 205 *1 25 29 
Md Wi tr rn 030m q; 46-1 
20 I: 15 . IToE, pk Hoke 


Thar / is; in n reveiving the Dollars ever\ TT the 
' looſerh "7244 dur in receiving the Crowns 67, 14 4 
—looſeth 14 4, which is a greater loſs ther 1 #24 - * 
Daft, 30. A rea with..a Gralier, for 
"he feeding of 20 Oxen, duridg the. ſpace'of 12 equal 
. moneths, but at 2 moneths end, the Butcher adds 5 
' Oxen more, and 64 monechs after that, he added 10 
' Oxen more, and theh' ir is agreed berween them; thar 
the 4 1er ſhall feed them " ch time 2s will be 

« wr ent to the; keeping of the firſt re top 
i de al 


- |, moneths ; the queſtion is, how long time 


þ + feed thera all, afcer the purcing in —_ che laſt 10 


. Anſwer, 1. moneth. - 
Conf der; that as he receives more Oxento feed, 
ihe ought to keep then all the leſs time , therefore | 


% ” 
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inverſe. ; 


Wow. Oxes 
12 20 
_ Oxen ge ES won, QOxes 


If 20 ., 1@ 21 2J oo (8 Jp © - 
6& 19 


oe 


Tf 23 &dp' 17 .+ 35 (190, 


Erenple 3 A and B, hare entered Company A, 
Fellowſhip. |, puts in 500 /. and at 4 moneths end. 


rakes out a certain ſum, leaving the re- 
mainder to continue $ moneths longer; B.puts in 
25071, and at five moneths end pats in three hnudred 
pound more, and then his whote ſum-continues ſeven. 
moneths longer, _ Now at the making of their Ac. 
compt, A findeth that he hath gained .106 + pounds, 


and B gained 13 3X pound ;' the queſtion is to kriow-- 


how much A took our of the bank at 4 moneths end # 
| Anſwer; 240 /. Vet (2 -Mr+ 4 hy 
250 * 5'= 1250 © 

aad 300 © 


550 «'7 = 3850 
'$100 © | 
1533 + 5100 ED 2064 . 408 


500 * 4==2000 ſubtract 


| '$) 2080 (260 
,  . Laft'y, 500 — 260== 240 takes ont by A 


A. 4 I 
RC TEIR Ox 5 OT NEE O06 


—_ 
+ p54 
m_ S- 2 
. % _ -> 
m—_ as Ye cm. 
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The Proof, 
f. 2703. ; | 


 '- $00 4 2000 
Subtract 240 


; 2/260 x $8 = 2080 


| 2aef. 32. Five:Merchants, vie. A,B, C, D; 
+ and Z, have gained 2025 /+ which divide in ſuch 
-- Þ fort, that + of the ſhare of 4 isequalſeverally to= of 
| theſhareof 3, $of C.'Zof D, $of FE. the queſtion 
is, what was the ſhare of each Merchant ? 
Anſwer, A 16201. B 3241. C 4051. D 4861. 
| E 6487. 4M 
Divide a number at pleaſure into ſuch parts which 
may be in fach proportion as the ſhares required, and 
proceed according to the ſubſequent operation. 


L. | 
f | 2, (162 for A whereof 4s $u. 
— 4. (324 for B whereof * «81 
25 + 2025 3:45. (405 for C whereof 5 1« $1 
; 6. (486 for D whereef £481 
8. (648 for E whereof 4a $1 


Ss 


ty 0omwh 
©angey 
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2025 


_ \ . 4 
eſt 4 
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: IR 
30 
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Y -" "FRA "Two: Mes A andB.« arein.Come. 
E-- pany, the fom of theixfiocksix 300 /, the cinConr | 
|: - A continuing in company-9. monechs, ie money of B 
x 1 -moneths, they gain. 200 /. which they divide 
equals: the queſtion is ro Re much each Mer<- 
E chant id pur ne 15%, < 5 
= Anſwer, A 1651. B 1357. - | 
E "Divide 300 into/two- fuch parts which may bein 
rtion a8 11 to-9, 10 will the preater parc be the- 
ſtock of A, andthelefler the itock of B, which ſtocks 
being mulcipied by their So on times, thi Rs 


0 oy 
” 
XY 
5 
4 4 i, 
%4 > SF 
= equal. -- 
? k 
A 2 . oo } ; $ £ £ © T7 x 
"—" 4 $ 43% 


van; 


© © & «-« 
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9uft. 14. ogg viz: Aand Bare T 
company, A_did put in 325 /. more then B, and the 
ftock of A continued m company 75 monetbs , Z pur | ; 
yo a certain ſum which is unknown, and it continued is F-. 

- company 1c moneths, after a certait time they divide |}. 
has in equally ; © -the queſtion is what each Merehaul - &s 
_ didputin? £0 
Anſwer, B 7501. and 4: 1075 & 
Divide the produd of the. difference of their ſocks | 
mulciplied by the-time of A,<by the difference of their, « Buy 
times, ſo will the quotient-be-the ſtock of B, wh. > Feet 
added to 325 ]. gives theſtock of 4, 


325 | 


Bait betake ? 
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Geldof 24 Cares, others of 22'Ca- 
te&s, and another ſort of 18 [Cares 


thatthe maſs mixed might be 60 /b, and 


thar che whole mixture might bear. 20 
'CareRs fine, How much of each fore 


lb, 


| b; 24393 © at 5s 


fine ;/ be 'would ſo mix theſe together oo 


; | 1075 feck of 4 
| Queſt. 35+ -A Goldſmith hath ſome - - 


' A12 of 24 Carects. 
Anſwer ,< 12. of 22 Carects. 


"36 -of 1B Carts. 
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Note, ſome may think that:queſtions 
0 Alligation are capable only of fo ma- 
ty ſeveral anſwers as 'there are diffe- 
tet wayes to conne- the mean rate 


"Y* price with the extream rates or pri- 
"Y© yet itis moſt cextain, that any or- 


=& * F 
$5; 4% 0 


| f | 2 » 12 
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See Backets 
commentary 

pos" the 4r. 
weft. of the 4» 
ook of Dig- 
phantus. 


dinary 


"ER 


daory: a of ate, with Tis or XS) þ 

| are propdundec A robe mixe- ww ſuth i manner.as 
that rulerre nires; is £2 able of infinite anſwers-if 
fractions be admitted, - and fometimes of -many anſwers 

' in whole numbers, which -are not diſcoverable by the 
common fuleof Alligation : ſo. albeit'to the lat Mens 
rioned queſtion, the ſajd rule of 4Jigation can find 

| bat one anfiver only, | which is before given, yerthere 
brother anſwers in whole numbers, which are 
that follow (the invention whereof 1 ſhall; if 

Ve God Jpare bie, make manifeſt in another place, ) 
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of 24 Carects 181 I4 [10 * ” 
of 22 Carects | 3} 6| 9 | IF 
Of 18 Carects | 39 | 3$ 37135 


_— — 
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Of 24 Carects 81 6 41 3 | 
Of 22 Careets | 18 | 2t | 24 | 27 
Of 18 Carects | 34 | 33 | 32 | 31 


Seaakas: 8. of Reeſt. 36, An Aporherary | bait os 
zhis Or yeral Simples,viz. 4 bot in 3*, zhotin 
* ' $*, Ctemperate, Dcold in 2*, andZ | : 

coldin jo; | Now he deſires t© make a Medicine of thoſe | 
Simples, in fuch ſort thac the temper thereof in 16& 
ſpect of quality may bein 1*. of heat, and the 4 
tity. 8+ Drams, the demand i is what quantity of ci $. 
Sitypte be muſt take? . bp: 
- Anſwer, :4%*Drams of 4, 4 Dramoſ Y, 14 Dru 7 
of ©, -FOraat of D, and eDramot E. | 


Wo os 
+ 7 FA, v4 "ITN 
pot ot. -—— Sa ea "8 
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- . . 
Z . 
% 4 . * » 
& : me), > 6: 6? 

WOES + TIE 
wa Weds”. 
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|. 2uf. 37. A Merchant bu eth 2-3..05.7 
. | brisof Clothes, wiss of blacks ani of gs 9 * 
16 F- whites for 68 /, 25. after the rate of Zalſe Poſrtion. 
tin 215. the yard for the blacks, and 12 s. 
Iz | the yard for the white, and he taketh ſo much of each 
ofe | fort, that Zof the number of yardsof the black , are 
r& | £qualro# of the white, the demand is, bow many 
an- | - yards he bought of each fort? . © * 
i< 1: wer, 42 yards of black, and 40 yards of 
- White, tx” It: 
an} Leſt. 38, A certain perſon A payeth unto the 
| .ofe of B for ever 2500 /. in preſent money, uporitbis 
'F condition, that B ſhall pay .unto A%an Annuity Or 
"8 yearly tent to'be'continued four pours the equality of 
| H 


1:8 Fx : their 
LS 
FIN 5 3H: [| 
ry Pp 
Op 75 
OY 


their agreement being thos grounded , viz, tl 
. ., 25001. is. ſuppoſed to be pur forth ar intereſt for 
ayear, (ro commence. from the: time of their Agree- 


from the ſam of that principal and intereſt, ( ariſing 
due at the years end) the firſt paymentiof the Auxuiry 
being ſubtraRed, the remainder is likewiſe ſuppoſed 
eo be put forth at the ſame rate of intereſt for the ſe. 
cond year; then from the compoſed of this principal 
and intereſt, ( due at the ſecond years end ) the ſe- 
cond payment of the Anxnity being ſubtracted, the 
remainder is likewiſe ſuppoſed to be put forth ar the 
fame rate of intereſt for-thethird year; then from this 
principal and intereſt the third payment of the Aunuiry 
being ſabcraſted, the remainder is in like manner fap.” 
.poſed to be put forth at'the ſame rate of intereſt for 


ſubtracted, 'there muſt be nothing left : the queſtion 
is, what ſum of money muſt be yearly paid to fatisfie 
thoſe-conditions ?. . | 
- Anſwer, 7547432 1, as will be manifeſt by the ſubs 
ſequent proot, | | 3047 
T. 100 ., 108 :: 2500 © 2700 
Subtract the firft payment * 95454522 


”Y —_—— 


iO LIO8S 
194977662 


14325 
17602 


| Il. 100 . 108 +3 194553412, 210 
 . Sultratt the (econd payment £ WD FLEETS: 
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ment) at the rate of $ per cent. per annum. . Then 
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the fourth year : laſtly, from'this principal and inte» Þ 
reſt the fourth and laſt payment-of the An»niry being 
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Y any 07 7 £2 eftions: FT..06 
"NI, Tco ..108 :: 134655445 +» 14534295 
n_ || S#btract the third payment $4 EH 

Tags | > | 
1 | Go 845622 
'} 9017602 
. { IV.'100 ; 108 :: 698583 » 754713557 
il || Subtract the laſt payment ,,, TAE 
# C00 
_ ; Queſt. 39. 

* | Mule, Afineque duos imponit ſervnulus utres 
of iImpletor vio, ſepmemque mt vidit Aſciiam 


* | Pordere defe ſam veſtigia figere taraa, 


Mala regat : quidchara parens cunflare, gemiſque & 

"Unam ex ntre tno menſuram ſi mihi reddas, 

; Duplam ontr 55 tunc ipſa feram 4 ſed þ tibi tradam 
Unam menſaram, fient aqualia ntrique 

 Pondera + menſuras dic dofte Geometer iſtas ? 


The ſenſe is this. A Mule and an A/+s carried two 


 Yurequal quantities of Wine, each conliſting of a cer- 
Fan number of meaſures, in ſuch ſorc, that if the 


[imparted one of. ter meaſures tothe Afale, then 


_ Fthe 1z/es number of meaſures ſo increaſed would be 
"Jite double of thoſe which the Aſs had remaining, bur 
Jif the 27u!e gave one, meaſure to the 4/7, then-the 
. $f: meaſures with that increaſe would be equal to thz 
—JHvles remaining meaſures, The quellion is, how 


-Fſmany meaſures each carried ? 


Ep 
x 14 


TY © Anſwer, the ale 7, _ the 4/s 5, 


h .2 wn” Ruſt, 
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Queſt; 4o. 


£1, ferrnm, fannum miſcens, anrique metallay, 
Sexaginta minds peuſantem finge coronam. : 
e/Es anrumque duos fimulefficiunto trientes, 
Terms qualrantes fan mixtum impleat anram,. 
At totidem quintas anri vis addita ferro, 
Ergo age dic fulvi quantum tibi conjicts anri. 
Miſcendam, are quantum ers ftannique requiras, 

. Die quoque fufſiciant duri quot pondera ferri. 
Pr eſcriptam at valeas rite efformare coronam, 


Theſenſe is this, poles Crown that ſhall weigh Jin 
6016. isto be made of Gold, Brafs, Iron, and Tin If 
mixed together in fuch proportion that the weight of Fai 
the Gold and of the Braſs together may be 40 /6, th egy! oh 
Joynt weight of the Gold and of the Tin 45 /b, andffc 
the joynt weight of the Gold and of che Iron zh 
The queſtion is how much of every one of thoſe! nucYoui 


metals-mult be taken ? 


/ 


l. 

30z of Gold, 

9% of Braſs: 
Anſwer, | $z of 1ron. 

14% of Tin. 


Drft. 41, One being demanded what was the uot 
| preſent hour of the day, anſwered, that the ti Ne ind r 
then paſt from noon was equal io of + of theth Þ Di Ii 
remaining until midnighr, The queſtion i is, what! 
clock it was ? { ſuppoſing the time becween hoon 
gi 


F er 


W 


; "* *, C. .onad 73 Heres 
- — Wo G- Fg >" 6 g "3+. 
$3, Bf 26.2 0.4 ” * He SSR ey - 4 Ac : 
by 4 E = = 
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eo Ehap.r0.— - Qveftior,— 4&9 
\ Fhjdnighe to be divided into , twelve equal parts or 
Anſwer, 3% hour afternoon, . P 
y | Queſts 42. A FaRor delivers 6 French Crow 
nd 2 Dollars for 45 ſhillings ſterling, alſo at another 
 #Sinehe delivers 9 French Crowns and 5 Dollars ( ar 
the ſame rate with the former ) for 76 ſhillings, The 
* Ineftion is to know the yalue of a French Crowh, alſo 
"if a Dollar? 
"| Aufwer, A Crown was valued at 6s. 14. anda 
DDollarat4 s. 3 4+ hn 
"'Oarft. 43+ A certain Ulſurer received . 36 Dollars 
tor the fimple intereſt of 1865/7. lent for a certain_ 
ah time unknown ;, alſo he received go Dollars for the 
in {ein of 3601, at the ſame rate of intereſt for a cer. 
of itdin time unknown; now the ſum of the moneths 
hefuberein both che ſaid numbers of: Dollars were gain- 
n{ {ed was twenty moneths, The queſtion is to know in 
jk, {bat time aſwell the 36 Dollars as the go Dollars were 
'F Anſwer, The 36 Dollars were pained in 8;+ 
-Jnoneths, and the go Dollars in 1 15% moneths, as may 
"{beproved by the Dowble rule of Three. 

3 Which anſwer may be diſcovered by thefollowing 
Canon found our by the Algebraickh art, 
| Multiply the Dollars firſt- gained, the latter Princi- 
\Jjdl, and the given time, according ro the Rule of 
Feontinual Multiplication, for a Dividend, then mulci- 
»ÞÞy the firſt Principal by the Dollars laſt gained , alfo 
heJovltiply the latter principal by the Dollars firſt gained, 
ined reſerve the ſum of theſe rwo liſt produRs for-a 
megiviſor ; laſtly, divide the Dividend firſt found,. by 


ir 8 faid Divſor , ſo ſhall the quotient be the time 
antÞverein the firſt number of Dollars was g:ined, wh ch 
ght ; i Hh 3 ſubtracted 
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| "HO from ther time _ in nthe A , w _ | 
vers the time wherein the latter IE of Dolls : 
yas gained, | 


36 x 360 x 20 = 259200 


186 x 90, þ4 360 x* 36, ==- 29700 


And conſequently odd + 20— 87 ==: 4175s 


pl neſt. 44. 1f 2481 Souldiers arete. 
xy Y be placedin a ſquare batte], how n__ 2 


of roots, are tO be ſet in rank-or in File? |; 
Anſwer, 59; (for the ſquare i roo 
of Sg is 59+) | 
.» Queſt» 45. If 4050 Souldiers are to be ſetin bard 
tel in a figure, et beareth the form of along} 
ſquare in ſuch manner , that the number in File- my 
be'ro the number in Rank as 1 to 2 ; how many Souly -- 
diers are to be placed i in rank and how many in File? 
- - Anſwer, 00 inrank and 45 in File ( foung FEW ; 
Canon or general rule) viz. | 
As the greater term of the proportion given is tothe} 
leſſer, ſo is the number of men to be placed: in batt 
to a fourth proportional, whoſe ſquare root is th} 
Icfſer: number fought (whether it be for the rank 
File) alſo as the leſſer term of the given proportioni 
ro the greater ; ſo is the ' number of men to beſetiq 
battel to a fourth proportional, whoſe ſquare root; 
the greater number ought (whether 1 it be for the 1 
or File,). | Z 
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JI x. 2 :3; 4050 +» $1009 
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The prof. T0 
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45. # 99 = 4059 
Alſo 45 + 90 35: 14.2, 


. Or when one of the numbers-ſought (whether it 


| be for the rankgr File) is found, the. other may be 
diſcovered by Diviſion, viz. 


GX * 7 
”* 
"MX 
r A” 
[Nl | Hed 
v a 
FEES # 215 Bal 
than Me» 
£ 
"5, 
by 


45 ) 4050 (90: 
90) 4050 (45 


2ueft. 46. Sappoſe the wall of a Garriſon. to:bein | 


4 height 21 feet, and the breadth of the-Maat ſurround- | 
Ing the ſaid Wall to be 28 feet ;. the queſtion'is, what 


length. muſt a Scaling ladder have to reach from the” 


4 outermoſt ſide of the Moat to the top of the Wall ? 


Anſwer, 35. (to wit, the ſquare root of the ſum 


hd. of the ſquares of. 21 and 28, ) 


21 x 21 = 441 
28 x28 — 784 


4 1225 =35 
uſt. 45, 1f,1001. being put forth for intereſt 
at a certain rate, will at the end-of-two years be aug- 


mented unto 112535 /,*( compound-/intereſt'or interett 


Hh 4 apon 


/ 


45a _ Aritometical  Appetidix, ”F 
upon intereſt being computed ) what principal andin- | 
truſt miltbe doo mide fick yoarrend? 15. FN 

Anſwer, 1661. (compos'd of 100 /, principal and |. 
61. intereſt) .which 106 is a mean Geometrically || ; 
proportional between 100 and 112.36 (and may he 
found by the eighteenth rule of the fifth Chapter of 
this Appendix. ) OE 


w FP 


| : NA 2 Ls. 
100. » 312,36 — 11236: (106 


' Durſt. 48. if 2001. being put forth for intereſt 
at a certain rate, will attheend of three years be aug- 
mented unto 115.7625 /. (compound intereſt being 
compured:) what principal and intereſt will be dueat 
the firſt years end? © * | 
. Anſwer , 1051. ( compoſed of 100 /. Principal, 
ands /, intereſt ) which 105 is the firſt of two mean 
proportiogal numbers between 1coand 115.7625). 
(See the nineteenth rule of the fifth Chapter of this 
Appendix. ) | 


Various PraGical Dueſtions fo exerciſe Decic : 
mal Arithmetick, in the menſuration of | 
Swperficial Figures, and Solids. 


See the ſecoud  Darft, 49. If the fide of a ſquare: 
—_ Þof ite, 4s 3 feer, what-is the AG 
y romun'-4 . or content of that ' Fuperficies? Or 
Book. = (which istbe fame thing.) bow many | 
To ſquares,. each ot which is a fopr ſquare, } 
Fce contained in that Superficiey? | WY 


| Anſwers s; 
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in | Anſwer, o ſquare feer, which content is found ont 


© | by cukiplying the given fide 3 by ic ſelf, is; 3 myl- 
nd || ciplied by 3 producerh g, # hg % | 
ral 


» G——_—_— j | 
I 3-24 * 3-24 — 1049 + 
b, } $154 
It Alſo if the fide of a ſquare piece of Land be 37.25 


perches, the content in ſquare perches -wili be found 
l, 3 1387; which being reduced (according to the ſeventh 


n Tablet in Reale 4, chapter 7. of the preceding book ) 
\ | willgive $ acres, 2roods, and 27 perches for ihe con. 
5 tent of that ſquare piece of land. 5Y 


 _  ®nefti, 50. If a long ſquare be$ feet-in length, ” 
"and 5 feet in breadth, whar is the ſuperficial con- 
- rent ? , 
Anſmer, 40 feet; which content is found one: by 
"3 multiplying the length by the breadth , iz. 8 mulu- 3 
 plicdby 5 produceth 40.  Soif one of the lights of a - 
-glaſs window ſuppoſed to be in the form of a long + . 
iquare, hath for-trs length 3.06 feet, and breadch 1,47 
feet, the content of thar glaſs will be 4,498 feer, or 
4 feet and an half ajmoſt, (for 3.06 multipl.ed by 1.47 
. produceth 4 4982.) _— cg 5h eG 
In like manner, if there be a piece of Wainſcar. 
Plaiſtring, -or any other ſuperficies in the form- of a 
long fquare\. which is in tength 6.325 Fards, and4in 
Ee | | breadih 
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breadch 3-214 yards, the ſuperficial, content. w 


| l be B: 
. found 20:33 * yards, that is, 20 yards, one quartys i} 


7 + 


of a yard, and ſomewhat more : for, 
6.325 *X 3.214 == 20.32 * 


Likewiſe apiece of Tiling in the form of a lo 
ſquare whoſe length is 18,5 feet , and breadth 15,7 
feet will be found to contain 216.45 ſquare feet, which 
will be reduced oga6gs ſquares of Tiling, by allow- 
ing (according to cuſtom ). 100 ſquare feet to one 
ſquare of Tiling. 

Alſo if a piece of landin the form of along ſquare 
be 48.73 perches in length, and 36.25 in breadth, 
the area or content in perches will be found 
1767.18 * which 1767 perches being reduced will 
give 11 acres and * perches for the content of that 
piece of ground. 

.Bnrfts Fi. If it be required to ſet forth in a 
Meadow. one acre of praſs to-lycin the faſhion of a 
long ſquare,and that the length thereof be limirted or 
| agreed to be 20 perches, what muſt the breadth 

be ? = 

. Anſwer, $ perches; which, breadth is found out 
by dividing 160 ( the number of ſquare perches con- 
tained 'inan acre.) by the given length 20. Tf two 
acres were required, then 320 (to wit, twice 160} 
muſt be divided by the given fide, whether it be the 
_ lengthor breadth, - ſo it 7.25 perches be preſcribed 
for the breadch.of two acres, the length muſt be 44.13 
+ perches, | | 
. Inlike manner, if the breadth of a Board be 1,32' 
foot, and it be demanded how far one ought. to mea- 
ſure along the ſide thereof to have a fuperficial foot, 
| | or 
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oyouwill findin the quotient this decimal 


16 inches, "0 | 
Daeſt. 52. If the three fides of a piece of .land 
that lyes.in the form of a triangle be 15 perches, 14. 
perches, and 13 perches, what is the area or number 
of ſquare perches containedin that triangle F 
Anſwer , $4 perches, or half an acre and four 
perches , which content is. found ont by his Rule, 
Vigo 
From half the ſum of the three fides of any plane 
triavgle, ſubtra& each of the three ſides ſeveralſy,and 
note the three remainders, then multiply the faid half 


| ſum and thoſe three -remainders one into: the other, 


(according to the rule of continual Multiplication : ) 
that done, extra&he ſquare'root of the laſt produQ, 
ſo ſhall ſuch ſquare root be. thearea or content of che 
triangle, Re Cops bees 


The 3: ſides of a triangle—— — * 


13 
© The ſumof the 3 fide ——— 42 


- The half of that fam ————— 21 


: The 3 remainders fourid out by fub- 6 
trafting each fide from the half ſum—— [4 | 


The produ@ ariſing from the conti-,, .. . 
. _ multiplication of the four laſtnum- TO. 
ers renee — | 


The ſquare root of which produ& 55g ub 
the content required, ro wit, — + 


Another Example. 


+ Perches 

| | | 120 , 5 
4 company am LE a6 

90 .. 3 


COT 


— 


The ſum of the 3 fides—— FE 323 . 4. 


. The half of that fun ————— 16. 7 
| The 3 remainders found by ſubtrat-Q 4 + ? 
' ing each fide from the half fom —— — " . j 


The produR. ariſing from? ., +. ; F3/3 | 
the continual malciplication of 2335 5380 . 1096 | 
the four laſt numbers——— pos 

The {quare roowof that produt—41332. 7 + 
Ce | Whe 6 ore 
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- F*Chap:10." Dnueſtions, . 473 
"| Wherefore T conclude. that the content of a plane 
| Te Ogg three ſides are 1 os perches; 112.6 
F perches, and 90.3 perches, is 4832.7 7 perches, 
which reduced give 30 acres and 32 perches/ © 
# Now foraſmuch as every irregular piece of proand 
' may be divided into triangles, for a four-ſided field 
- will be divided into two triangles by one imaginary 
role line leading overthwarc from corner to corner 
- called a Diagonal line, a five-fided field into three tri. 
angles by two Diagonals , a ſix-fided groundinto four 
Triangles by three Diagonals , &c, the. rule before : 
given will be of excellent uſe- to find ont the Contents --7 
of large fields, eſpecially if tlie land be of a dear va-_.  ; 
- Jue, as alſo when any controverſie :ariſeth by reaſon 
of the different admeaſurements of Suryeyors of land: 
for if the ſides of thoſe Tr:angles be meaſuredin the 
Held, and their lengths be agreed on, all Artiſts to 
whom the reaſon of the rule before. given is known, 
will agree in one and the ſame content, - But yer © 
this way of meaſuring preſuppoſeth that there is no 
- obſtacle, as Water, Wood , or other impediment , 
- to hinder the mtzſuring of the fides of thoſe, 77:- 
> into. which the field is - divided as afore. 
1d, F ; | P 5 965d 
Pueſt. 53+ If the diameter of a Circle be 28.25, 
what is the circumference ? os 
Anſwer , 88.749 * : for as 13 is to'355; or 
as-1is tO 3.14159, fo is the diameter to tlie cireum- 
ference : Therefore multiplying alwayes the diameter 
given by the ſaid 3.14159 the produdt ſhall be the 
circumference required. me nt ET 
DuefF. 54. If the diameter 6f a Circle be 28,25 
what 1s the ſuperficial content of that Circle? 7 * 
Anſwer ,626.79 t: for as 11s to .78539, ſoisthe 
p | uare 


BY * n 5 is ey ” wn; 9 
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_ ſcribed within the ſame Cifcle ? 
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' ſquare of. the diameter tothe ſaperficial conten. 
Therefore multiplying alwayes the ſaid decimal' fraci-" 
on .78539 by the ſquare of the given diameter! fs 
"(which fquare is the produ@ of the multiplication of 


the diamerer by it ſelf 5 the'produt ſhall be the ſuper- 
ficial content required,” © , UL 2s pe ty 
. 2aff. 55. If the diameter of a Circle .be 28.25, 
what 1s the ſide of a ſquare which may be inſcribed: 
within the ſame Circle ?. © © 
+ Anſwer, 194975. * for the ſquire ro60t of half. the 
'{quare of the diameter, or-the ſquare root of the 
double of the ſquare of che ſemidiamerer, fhall be the 
fide of the inſcribed ſquare foyghr, Otherwiſe; as 5 
ist0 ..707106, ſoisthediameter to the fide required, 
_ Therefore +1, you multiply (alwayes) the faid 
.707166 bythe diamerer given, the prody& will be 
the (ide of the inſcribed{quare required, ] 


Beſt. $6. If the" fireumference of a Circle be © 
- 88.75 whatts the diameter ? wy 


**; Anſwer, 28.249 * for, as 355 is to 113, orasr 


ist0-/:3a8309,; "ſo is I circumference: to, the. diame- 


ter. - Therefore if .318309' be multiplied alwayes by 
the given circumference, the produ& ſhall be the dia: 
meter required> _ - PUR nas 
Breſt. 57+ If the circtmference of a Circle be 
8875 what is the ſuperficial content of chat Circle ? 
.. Anſwer,. 626.801 + foras 1isto .079578, ſo is 
the ſquare.of the circumference to the ſuperficial con- 
rent. 3 Fherefore if .079378' be aliwayes multipl ed 
by the ſquare of the given circumference, the product 
ſhall beche ſuperficial. content ſought, i 
Buſt, $8. I the. circumference of a Eircle- be 
83.55, what is the fide of a ſquare that may be in. 
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 FEhap:r0- |. Qneſtions. - 49 
'f Anſwer, 19.975 * for as1 is to .225078, fois 
- © the circumference to the ſide required, "Therefore if 
#225078 be alwayes' multiplied by che circumference 
piven , the produ& will be the fide of the inſcribed 
þ uare ſoughr. | | | 
* Darft. 59. If the ſuperficial content of a Circle be 
$26,8, what isthe diameter ? | | : 

” Anſmer, 28.25 * foras iis to 1.27324, ſoisthe 
 tontent to the ſquare of the diameter, "Therefore _ 
multiplying alwayes 1.27324 by thegiven;content, 
the ſquare root of that produR fhall be che diameter 

| required.” | P | 
Oe. 60. If the ſuperficial content of a Circle 
be 62648, what is the circumference? 
' Anſwer, $8.75 * foras 1 ist0 12,5664, ſo is the 
content to the . ſquare of the circumference, 
"Therefore if 12.5664 be alwayes mnlritiplied by _ 
- I the given content , the ſquare” root of the produ&t 
ſhall be the circumference required. a oo 
 9geſt, 61. I the ſuperficial content of a Circle 
be 626.8, what is the ſide of a ſquare'equal to the -- 
4%, («of IA hers 
" Anſwer, 25.035 * for the ſquare root of the gi- 
yencontent is thefide of the ſquare required, _.. 
®neft. 62. If the ſide 'of a. Cube be 12 inches | 
how many” cubical inches. are contained in. that 
* Anſwer, 1728. What a Cube. is may; bewell re- 
preſented by a Dye , which is a little Cube felf, be- 
J ing a reangular or ſquare ſolid that hath. an equat 
FJ {ength, breadrh, and depth, and is comprehended | 
under fix equal ſquares; now-.if the lide 'of one _of- 
thoſe equal ſquares ( which is. alſo the ſide. of -the,. 
Cube) benz inches, the ſuperficial content of thar _ 
| ſquate 


—_ 


Jquarewillbe-144 ſquare { for.according to the | 
preceding 49th queſtion, -x 2 multiplied by. 12 prody: 
_- ceth144,): which multiplied by the Yepth-1 2- inches, 
| produceth 1928 cubical inches, and ſuch is the ſolid 
content of that Cube whoſe ſide is 12 inches ; ſo that Þ 

by one foot of timber or ſtone in whatſoever kind of (| 
ſolj4 it be found, is underſtood a Cube, containing | - 
+172 $ cubical or dye-ſquare inches, and conſequently } 
half a foot ſolid contains $64. cubick iffehes, and a 

- quarter of a foot ſolid contains 43 2 cubick inches, _}F 't 

=. In like tmariner, 4f the {ide of a Cube of ſtone be || | 
-2.53 feet, the ſolid content of that Cube will be found | - 
: 1 

| 

| 


"4a inches { for.accordi 


-16.194 + feet, for 2:53 being multiplied by it ſelf 
. *produceth' 6,40e9 ſuperficial feer , which prody 
| —-->. being multiplied bythe faid 2.53 will produde 16,194 * 
kk. - .- hd fect: gh | | 
1 */Alſo if rhe ſide of a Cube of ſtone or wood be 6 
inches, or 5 foor, the ſolid content will be found 216 
©.,-cabick inches, or .125- parts of a foot ſolid (for 6 
—., multiplied cubicaſly produceth '216, likewiſe .5 mul 
..- tiplied cubically produceth -.125 ) whence it 
2 be inferd, "that 8 lrtle Cubes of ſtone or. wood, ps. 
_- of which is-half a foot. or 6. inches ſquare , are con- 
= __,fained ina foot of ſtone or timber ; for 8 times 216 
-prodaceth' 1728, ( being the number of cubick inche |. 
 containedin a foot ſolid ) likewiſe $ times 125 pro 
- duceth1; (to wit, one entire foot ſolid, ) ' , _ 
- | Bueſt. 63+ 1f the, breadth of a- ſquared piece of 
-.-rimber; ſuppoſed ro be ſtraight. and terminated a 
+ both» erids by two equal ſquares, be: 1.55 foot, thef. 
- depth. alſo 7.55 foor and the lengih 17.33 feet, 
how many: <bick feet are contained in that piece 8 
+ Under 7 6, Pos - Fl 
*” - Anſwers 41:635 feet, that is, 41 ſeetand an 67 


Ls Eager 7 wks... POE "IH 
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is &: P: 10. Dreſtions: -, 481. 
the $/20d abour half a qugrter of a foot; Which ſolid con- 
du. $ ent: is found jour by this rule, w3z. multip'y, the 
es. | breadch 1.55 by the depth 1.55 the produe will. be 
id | 214025 ſuperficial feer; 'which+is the conrenc of the 
Baſe, ( to wit, either of 'chexwo equal ſquares at the 
"ends of the piece) laſtly multiplying the ſaid Baſe 
-2,4025 by the length x74313, the produt+ will be 
# 44635 *f, which is the ſolid content required. 
'Inlike manner, if the breadth'of a ſquared piece of 
'F ' timber, ſuppoſed ro be ſtraight and terminated at 
be both ends by two equal lonp ſquares, ( which are ca]- 
nd | - led the Baſes) be 2.34 feer, the depth 1.61 toor, and 
ſelf} - the lengih 17458 feer, the ſolid content will be 
ud 66.23 * feet; for (as before) multiplying * the 
' breadrh by the depth, andthat produtt by the length, 
| - thelaſt produRt ſhall be the folid conrent required. - 
61. Reſt. 64. If the breadth, agalſo the depih of a 
216] ſquared piece of timber having equal ſquare baſes, be 
68 1455 foor, how fir ought one to meaſure along the 
o | length of chat piece of tiniber to mske a foot fo- 


id: | 
0 Anu/wer, ,416 parts of a foot, or 5 inches very 
"0. | near; Which decimal is rhus found, viz. Firſt find 
16} the faperficial content of the baſe , which' will be 
he |. 2.4025 : for, | | 


1.55 * 1.55 = 2.4025 


aj Then dividing 1, (to wit 1 ſolid faot ) by the Baſe 

theſ.. 2.4025 the quatient will be .4:6 + or 552% partsof a 

tf foot,or 5 inches almcſt,and fo far ovghr to be meafured 

_ - along the length of the piece to make a foot ſoiid, In 

_ ke manner, if the breadth be 2.34 fe:t, andthe 

 . Lepth 1.61 feet, the length forward along che p eo | 
£1 | & 1 to 
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to make one ſolid foor will be found .,z65 parts of's 


foor, or 3 inches and almoſt 4. part of an'inch, 
 Buift., 65. If a ſtraighc ſquared piece of timber 


be rerminated by unequal Baſes, whereof one con-__ 
tairs 1,92 ſuperficial toor, the other .85 foot, and 


the lerpeh (ro wit, the ſhorteſt diſfar.ce between the 


Baſes ) be 17.4 ſeer, what is the ſolid content of thar 


piece of timber 2? | 


Anſwer , 23+474 T feet (found out by one of 


Mr. Onghtreds Rules for meaſuring a fegment of a 


Pyramd in Proble 24. Thap, 19+ Of his Clavis Mar 


th:mat;) Therule is this, 

Multipiy the greater Baſe by the lefs, and extrad 
the ſquare root of-that produt , then multiply the 
ſum of the two Bafes and that ſquare. root by one 
third part of the length of the ſolid propounded, {0 
fha!l the laſt produd be the ſolid content required, 7 


E xamples 


The preater Baſe ———1] . 92 
The l:fler Bafſe———— . —, 85 
| The produdt of the mpiciplication 
of thofe two Baſes- _ g 
The ſquare root of that produt——— 1 , 2774 
The ſum of thar ſquare root and , 
the rwo Baſes —— HE F FEE: FOOL 
Ore third part of the length is ———— 5 . 8 
 Theprodudct of the multiplication | 
of the two laſt numbers is the ldC—21 + 474 7 
- Content required mts 


I « 6320 
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-; Rreſbs 66. A Pyramid is a ſolid comprehended 
ander plane ſurfaces,and from a triangular; quadrangue | 
| | | | _ lar, 


Y "IT: q AY i n- 


|: 


- 
, 


"* ha > ub. Baſe, we equally *Y 


ind leſs rill it finiſh in a point at the cop ;; now if. the | 
Baſe/of a Pyramid be 5.756 feet ,; and che heights 
thereof 14.25 feer, ( which height is the length of the 
perpendicular line that fallech from the cop of the Py- 
ramid to the Baſe?) what 1 isthe ſolid content of that 
pyramid ? 

Anſwer , 27. 341 + feet : for if the Baſe of a Pye 


 rathid, be multiplied by ene third part of the heights 


thereof , the product ſhall be the ſolid corfent of the 
Pyramid; therefore 5.756 x 4.75 274341 feet = 
the ſolidiry of the Pyramid pr opounded.Y 
Note, If a Pyramid be cut into two ſegments by a 

plane parallel to the Baſe, one of; thoſe ſegments will 
dea Pyramid, and the ocher will have two urcqual 
Baſes, for the meaſuring of which latter ſegment, a 
rule hath -been TOY given in the (ixty-fiith Wed 


| tion, 


Deſt. 67. A'Cone is a ſolid, which bath A Cira 


defor its Pafe, from whence tr grow ows. equally jeſs and 


leſs (like a round Steeple of a Church þ ill ic finiſhin | 
a"poine- at the top ; now if the Baſe of a,Cone be | 
$756 feet, and the height thereae be 14425 cer 
whatis the ſolid content:6f that Cone ? 

Anſwer, 27.34v-feets forif the Baſe of a Cone 
bemultiplied by one third parc of the height thereof, 


the produ& ſhall be the folid contentof the Cone. 


Note, If a Cone-be cut into! rwo ſegments by a 
Plane parallel ro the Baſe, one of: thote ſegments will 
hea Cone, ard the ather ſegment will have .rwo un- 


equal-Baſes which are Circles;, the folidity of which 


latier Jegment may be found out by. the rule before 


 8'venin the 65 ; mn 


ft, 68. A'Cy linder is a folid which may he 
Kok ] 1.2 | well 


Eh Arithmetical. 
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"Gafdens tor the rolling of Walks, Now if ihecir- 


Ttergth 3.25 feet, what is the: ſolid content of that 
- Eylinder ? /. ane Þ X 
"Anſwer, 5.4 + ſeet, thus found out: Fir 
be'p of the given circumference 4.57, find ont the 
ſuperficial-concenc of that Circle, ( being the Baſe of 
.. the Cyiinde®) which content ( by the precedirg 57h 
_-qveſtign) Will be found 1.6619 + foot ihen multiplying 
| R316 6.by the giveniength 3.25, the produt 
- will-be 55-4048 which is the ſold content required, 
© ” Oef6g. If the Baſe of a Cylinder be 1,6619 
- - foot, bow much. in length of that Cylinder will make 
- #hlootfolid# © | | 
IS. Anſwer, GOT parts of a foot; For 1 (to wif,, 1 
ſolid foot } beirg divided by the: baſe 1.6619, pives 
i the quotient th2 decin.al .601 +for the length re. 
quired. "= | 
2 Op. 70.” A Globe is a perfet round body con- 
' tained undet one Flane; in the middle of the Globe: 
tere is a point called the Center, from whence: all 
ſtraight lines-drawn to the outſide are of equal length, 
ard called: Semidiameters , the: double of any one, df 


/ 


if the Diameter of-a Globe of Stone be 1.75. feet, how 
" many feet ſolid arecontained in that Globe 2 | 


4 s 
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: © Fe Appendix, | 
well repreſented by n Scone: roll,” ſucks as are-uſed'in-f 


_ Alittiference of a+ Cylinder be 4.57 fect, and-the | 


by the | 


which is equal tothe Diameter of the Globe; now: | 


An{(wer,. 5.%07 P feet, foras 21 is tO 1, or 81 F- 


3 . isto. $5238, 10. is the-Cube cf the Diameter to the | the 
A -folid.content of the Globe: Therefore, mulnplying Jn 
- | alwayes the Cube of the Diameter by the ſaid decimal F C0! 
5238, the produdt ſhall be the folid content required: ſh: 

- _ SothePiamerer 1.75 being firſt multiplied by ir ſell F Te 
the product willbe 3.0625, which multiplied by bo q !on 


ME 8 op 
$ 


ut 
5 


IP 1.75, gives in the pr EY 359374, 


ire. | the cube'of the diamerer, witch Eifig m Wo 

the | .5238, the product chence a*fing?will be 2.807” 

hat | whieh is the ſolidity of the Globgpropounded, 3 
«| weft, 71. Whit is the Diameter of a Globe's | 

the | fone which contzinss cubieil efllid feet 7 7 


the | Anſwer, 1. 96 t foot \ for aff a G56. {6:588 be 
: of (the johd content given ) to a ſolgch prop oritoneh «>< 
71h {| wit, 74636363 + whoſe Eubick 'Fyor® is. 1.95 + ' the” I 


VE 
ing | diameter required. | IP tous 
ut 3 ; E138! of EE: : 
19 Concerning the gaging of, Peſle Sh 
| The eaſieſt and apteſt wayes for practice in gaging} Nov 


1 © #re thoſe which are perforni'd by the help of Tables, * 
ves | ot Gaging rods purpoſely compos'd : "Neveriheleſs to 
re. | give the Reader of this Treatiſe ſome light in this mac-: 
ter, | ſhall here inſert one rule to find out the number 
on- | of Gallons contaihed in a full Ten, Pipe, Hegſhead, 
be: |, Barrel ,*or ſuch like veſſel , according* fOMr, Wins 
all þ gare's way-of reducing a Vellel'ro a Cytioder, - The 
th, | Rule is this ; | 
of | Haying found the Cifference of .the ewo' Baſibters 
ow: þ at the bongue and head: of the Veſſel; take;2 of that 
ow | difference and add ir to the leffer diameter ; then 
+. | ſquare that ſum and reſerve the prodp&4 *that done; 
4814-11 the content be_required- in Wine plow, mulciply 
che | that produ& referved | this decimal fra 40n 
inp ind the length of the veſſel. one into the other; 
mal 8 cording to-the Rule of coattvinal Xuleipticy bony 1 
ſhall the laſt product be the number of Will: pl! 
| Zequired : butt che content be requred intAte g 
lons, multiply the product tefore reſerved, this de 
| LTIAG -—— SI : 


" nkilavting -- he" DPE 


; Tal figRtion 10027, and the length of the veſſel," 'Qne 
Jjato: the other continualiy, ſo ſhall the laſt produft be 
the.contentin Ale-gallons : This Rule] ſhall; firſt ey, | 
plain by two queſtions , and then. ſhew how, uy 
ra ſd, 

DOniſts 72, If.the diameter at the borgue ofa 
” __ . veſlelbez2 inches, the diameter atthe head: 28.2 4 
E--=. -qhes,. ard the leng; < 39 inches, . (-which dienenſions 
- | are ſaidto. agree very, near with thoſe. of an Engliſh I - 
veſſel called a Pipe ) what's the content. of that veſſd | : 
"in Wine gallons ? | 
Anſwer, 126.258 Wine-gallons, thatis 126 Wine | 
gallons and about a quartimore (found out by the 
3 rule above given, as will be manifeſt by the following 
” Operation. ) 


KY 


. Explication.. F be; 3% Wt 


.The Diameter ; arthe bongue 


mr ngIS peg! 
The diameterat the head ——28,..2., 
., Their «difference —— —3 0 ' | 
.'\ Which: multiplied by 52 that I —= 7 
' The produR will be 2. . 66 


. Which added to the leſſer goa 20 288 
ter gives the mean diameter ——{\ ?” ...: 

* Which, mean diameter - being, | 
ſquared ( that, is, mulciplied by itp952 . = 396. 
felf ) * produceth 


Which produc mulciplyed | Rees — > 9039, 
©.  Theproducthence ariling will be-- h, , ' 2379" 
+. Which mploplied! by the length i 
 * -the veſſl — y 


The produ&t is the os of? 04 
Wine $illons ſought, viz. — os : : j- =Y 
2 © 
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"one —*" 23; If the Sect 2 at the bangs of n 
& l harrel be 2 3:iriches, the diameter at the head 19,9 in- 
thes, and the length 27.4 inches, - what is the content 
© har barrel in Ale gallons ? 

Weaver, 36.034 Ale-gallons, thar is 36 Gallons 
ind about a quarter of a Pint moe ( found out by 
Y {a preceding Rule. ) 


wil | Explication. 
elld 

© +0 diameter at the bonpue — 23 
ine | ©! The diimeter at the head  WELIREY 7" 00 To, 
the # Their diffetence mmm OR 
ng | + Which multiplied by 72, that i————- , *7 
"|  Theprodud willbe - _ 317 

* Which added to the leſſer d diame 
ter gives the mean diameter—— þ —22 + Of 


Which mean diameter. being , p 


| ſquared (that is, ulnplcy by 11-487 , B49 
ſelf )* *produceth > 
_ » Which product multiplied by nome; ODT: 
The produtt thence ariſing is —b "5x5 
Which mulriplied by the length of, £: 
the veſſel WO et, 
The produ is thenumber af Ale-q4 - J0 
gallons _— LO WIE——— RF; 36 . 034! 
| Th: reaſon of the Rei,” 
t Two things are tiken for granted in the ſaid Rule, 


viz. Firſt, it is ſuppoſed har it 52 of che difference 
_ of rhe two diameters at- the bongue and head, be ad- 
ded to the leſſerdiamerer, the tun ſhall be ant £qua- 

\ - keCor mean diamerer, (near enough for praRtical uſe 
4+. | though 
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"—eabtzcet A "Adj dix- || ; 
A doo 4t be. not exa&t ) viz, 1f-there be a Cylinder, 
= .- diameter. is equal to that mean diameter; and (| 
FE” - 4a lergih is equal ro: the length of the veſſel, chac 
+. Cylinder ſhall be equal to the capacity of the veſſel 
A very near, Secondly., the ſaid Rule preluppoſeth 
4 char 214 cubick inches are equal to a. Wine. gallon, and: 
282 equaltoan Ale gallon ; concerning which equa-. 
hcies (eſpecially the latter Artiſts differ ſomewhat 
in their experiments ; -but according to any equality - 
which in-that particular ſhall be agr:ed on, from this 
that follawsa rule may. be framed and Tables thence 
calculazed for goging 2 tull veſſel withour- conliderable 
EITOrs 
Taking then thoſe two. things abovementioned for 
. Sranted, we may rightly infer that if -a C ylinder hath 
for irs Baſe a Circle whoſe ſuperticial con ent-is 231 
inches, -every inch in length of that Cylinder will 
contain 23 1 tub ck inches, or one entire Wine-gallen, 
Naw foraſorch as all Circles re in fuch. proportion - 
one to the other, as. the ſquares of their diamecers, ic | 
ſhall be as 2904:11844, (to wit, the {quare of the 4 
damerer of that Ci:cle whoſe ſuperficial content is | 
231). isro xr; (to wit, the ſuperficial content 231 | + 
conſidered as the Baſe of one Wine gallon ) orasr 1s | 
, .CO34 ; $0 iSthe ſquare of the equated ( ar any | 
er.) diameter, ro the ſuperficial content of that || 1 
Circle in Wine pallons and parts of a gallon, which | 
content multiplied by the lengrh of the veſſcl will pro- 
dace.its ſolidicy or capacity in Wine- gallons : ]here- 
ſore the.firſt parc of the preceding rule for finding the 
number of Wine gallons conta ned in a full veſſel is 
manifeſt ; And after the ſame manner, ſuppoling as 
before that 282 cubick ifches are equal to an Ale gal- 
lon, the decimal ,c027 preſcribed in the faid rule will 
be ſound OUts * Upon 


cÞ 


1:10. 


"| Wadi. | 


14 Liver thoſe grounds Mr.' Wingate compovd- his 
*Gagirg rod, Mr. Onghtri4 sli0.1nihis Cucles of. 
-.Proport.on hath delivered another rule for Gaging, 
- from -wherce his. Gagirg rod is d:duced ; bur the 


particular conſtructions ot rhoſe rods, and likewiſe the 
making of Tables tor the ſame purpoſe, being handled 


by ſeveral Artiſts," 1 ſhall nor in{iſt upon chem), 


Now if the induftrious ard more curiou! Arithme- 
tician, after he is well exercis'd in vulgar At icthmerck, 
ſhall yer deſire a further knowiedge 1n hnding out the 
Anſwers of ſubtle Queſtions abour numbers, his beit 


Guide will be the admirable. Algebraical Art, which 


diſcovers rules for the ſolving of - Problems , as well 


 Arichmerical as Geometrical, that are 251ve "Of reach 


of any * of the rules of common Aruhmer:ick , or 
pract cal Geometry, as may partly. appear by the: fwo 
rules in the fofegoing 5.2 and © 5 Quettions, asajfo by 
the two following Queſtions , with which | ſhail con- | 


'l age Eg | 


Deſt. 7x. 0 find two aucdersin a given pro- 


portion , ( ſuppoſe the leffer co the greater as 2 to' ef) 


and ſuch. , chatif the leflcr number be added to the 


ſquare of che greater , alſoif the greater number be _ 
:dded* tothe fquare of the - leffe-, the ewo ſums ſhall 


be {quare_ numbers whoſe roots are expreſſible by 
rational or t1ue numbers ; / tr. 5 OT being. _emicted 
tor numbets. ) | 83 


4 


” Anſwer, I and- ;&. 24 \ 416; 
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T he proof. 


Ld 


_ The ſquare of 2}: (the greater number)? _, 


_— (490 


- Towhich adding the leſſer number EEE * 
The ſumin its leaſt rerms will be————=-t#2 


5 Which is a ſquare number whoſe root B# 
y—— RC PUIEASL io 
Again, the ſquare of 55 (the leſſery _.. 
taltber). Io —mmornn—_ __ Yrs 
To which adding the greater num-, _, 
tr ————— s ie 
. The ſuminirs leaſt cerms will be— 53S 
 Whict' is a ſquare number whoſe root & a 
OE _—__ rapeiegs 5 


Alfo the faid numbers ;* and = are one to the 
_— 2 -n 3's per yet the queſtion is ſolved 
Which numbers 55- and 55 are f , 
"rna-Logg re found out by thig 


T heoreme. . 


vt If the fraRion & be divided, into any two parts; 
either of thoſe parts being increaſed wich the ſquare of 
the other part fhall give a fraction having a rat:onal 
{quare root, 
Wherefore by dividing + into the two fractions 
75 and 55%, which are in the preſcribed proportion 
of 2 to3, thoſe fractions will ſatisfic the condirtons in 


the queſtion propounded. Other pairs of fraRtions 
(as many aS one will) may bealſo found out to an- 
| ſwer 
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"fror, the ics fo way wo fraftions $244 "5 

, 2242 will anſwer /the queſtion, and are tound one 
Gichour extraſting any root , 'bur the manner: of 
finding thern-out excceds the $kill of a vulgar Arith-' 
mitician.. þ 


- 


9. ft. 7s. To find three numbers, ſuch that the | 
PE of any one of chem being added to the other 
 two- numbers, the ſum of ſuch addition ſhall be a 
ſquare number, ite ro0t'is a rational number. 
Anſwer, 1 , 5, and AG, 


\ / 


Th: proof. 


Firſt, 'the Mquare of the firſt number 1 


16 — te tC 
To which adding the iecord- and m— 
e numbers * and 2+, the ſam willbe 
XE Which isa ſquare number whoſe root 2. , 
f 1s wot 


Secondly, :the ſquare of he ſecond vel 
number . 5 15 —— WER 
To which adding the: firſt. and 4 third) 
numbers 1 and *, the ſum:in' its leaſt 5 
terms will be- gs rgt—————YN 2; 
 Which:isa ſquare number whaſe root yy 7 
Thirdly, the ſquare of: the third num-19+4,40 | 
ber Lf Ss TEEREY: Rice fe pos 


| To which adding the Pr and ſecond c 
| 282 


i ok +, eo: Sada 


numbers 1 and A > 26 ſum i inus leaſt terms 
will be-—=—— TS WU ET HP). 
Which'is a ſquare number Wort ne £, s 


Is ys > —_— D_ _ —_ om——__—— gt  -- ————_—_— 


Where. 
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rejeQ one half, and reſerve the other half : 
from this half bid him-1 te ſubtract theinumber which 
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4 and 24 + will ſatisfie the conditions in'the queſtion, 
which may be. ſolvedalſo by other numbers, but the 
manner of finding them out Lleave. as an exerciſe ro 
be Algebictans 


\ 


4 QOHAP; NE 
of Sports and Paſtimes, 


; Probl. 3, 


To biſeovid « number which any one ſoalt have in bi | 
mind, -without requiring him to reveal an) Part of 
that or wy number Wharſoeter. 


A "0 any one hath thoughe upon a : number at 
pleaſure, bid him double it, and to- that double 
bid him add any ſuch even. number which you pleaſe to 
aſhgn ;. then from ttfe ſum of that addition, 
Laſtly, 


he firſt thoughe apon;;'; then may you boldly rel! him 
what tumber remaineth in his mind, after that ſub- 
eration is. made, for; it will alwayes behalf the 
number which you  aſfigned him to add, 

For example , ſuppoſe he thought opon 6', the 


double thereof is 12, to which bd im add ſome even 
mUSINeT at your pleaſure, _—_ 4, fo will the ſum 


be 


—— I 


I 


Wherefore its manifeſt this the three numbers, 0 


ler':him: 
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” j Chap.11.. and Paſtims, 49g © 
I, I be 16;. whereof the balf is: 8, from wbich if he ſub- 
n, | tra, (the number firſt thonghr on) the remainder! 
© | is2, (towit, half the number 4, which was by you 


0 | aſſigned co be added ) which remainder you diſcover, 

- notwithſtanding all the operation was performed in 

his mind, . without his making known of any number 

' whatſoever, Note that the adding of an even numbec 

as aforeſaid is not of neceſlity , but only to avoid a 

fraction which will ariſe by taking the half of an odd 
number, | | 


% 


The reaſon of the Rule, 


If to the double of any number (which nember for . 
diſtinRion ſake 1 call the firſt ) a ſecond number be 
added, ihe half of the fum'muſt neceſſarily conſiſt of 
the ſaid firſt yumber, and half the ſecond; therefore 

- if from the faid half ſum the firſt 'number be ſub:raR- 
ed, the remainder muſt of neceſlity be half of the 
ſecond number which was added. 


Probl, 2, a NN 


Two nunibers, thr one eyin and the other odd , being 
, © propounded. unto two perjons,, to the end they may , 


( out of your fight) ſeverally chuſe one of "thoſe nume. "” 
bers , to diſcover which of th: ſe numbers each pirſan : 


ſal have choſen, 


Suppoſe you haye propounded unto Peter and Jobs 
two numbers, the one even and the other odd, as 10 
ardg, an1 that each of thoſe perſons is to chuſe one 

os Foe of 


% 


% 


bogs © "of gmw - Append oy 
of the ſaid mimbers unknown to. you, Now to |<" 
diſcover which\number each perfonſhall-haye choſen; 
. You muſt cake two numbers, the one even and the 
\ other odd, as zand 3; then bid Perer multiply that 
rumber which be ſhall have choſen, by 2: and cauſe 
Joby to muitiply that number which he ſhall have |}, 
choſenby 3 , that done, bid chem add the two pro- pe 
duds together, and lerthem make known the ſum to. 


you, or elfe' demand of them whether: the ſaid ſum be ir 
even or odd, or by any other way more fecrer endea:, | ® 
vour to diſcover it, by b:dding them to take the half jk 


of the ſczid ſum, for'by knowing whether the faid _ 
3 ſum be even or odd , you do obcain the principal end  |f 
\ to be aimed\at, becauſe if the faid fun be an even 


number, chen infallibly he that multiplied his number . F 
by yout odd number (to wit, by 3) did chuſe the } 
even number, ('to wit 10) burif the faid fum hap: A 
pen to be an odd number , then he whom' you cauſed q 


ro multiply his number by your odd number, ( 10 wit, | 
by 3) did infallibly chufe the odd number, ( ro! wit, | Þ 
9. | Zh: 
* example, if Peter had made choice of 10, and F 
?obn 9, ſuppole you willed Perer ro multiply his num. 
ber 10 by 2, and ?4þz to multiply his number 9 by z 
the produRs will be 20 and 27, "whereof the ſum is 
? 47, which being an odd-number, you may thence 
I? conclude that 7chy whom vou canſed to multiply his 
3 number by 3_did chufe the odd nutnber 9, and there- 
' fo:e Peter did' chuſe ro, But if you had willed 7ohy 
7 ro have multiplied his number g by 2, and Peter 
ro have multiplied his number 1o by x, the products 
would havebeen 18 and 30, whereof the ſum is 48, 
whichis'an even number, from whence yoo'may infer 
that tie that mulciphed his number by 3 did chuſe the 

| eveſt 


/ 


_ * 


=o. W;,.0 +> Vo" T'C-_CH 


4 54 484 A, 3 ee "\ 
IK» *x FR 
Xs > Fd : a 
(ts - eb 4 % 
$252 —_ lf 
Dna” CR, "Rn 
we , 1A I I 
"3 
ff, of {Yn 
+. * * oF," " 


OF 

Tee, 
oy 
- 

0 


Js 


F , ERR 
als ee 2 nin Sd” hs 4 BR 
<P + _ nc % SMT 97-3 
I - 
{ . , 


aud Paſtimes. ; 495 
; F . * j 


| even number, and therefore Petey had chofe 10 , and 


Demonſtration. 


| The reaſonof the ſaid rule is very caſte, and-de- 
penderh principally upon the 28. and 29. propoſiti. 
ons of the gth. book of Zxcl;d, for -one may infer . 


from the 21. of the ſame book, that aneven number 


I nultiplied by any number whatſoever produceth an 
even number, bur an odd number is of a different - 
nature, for if it be multiplied by an even number the 


produd is an.even number. ( by che faid 28. propofi- 
tion) and if it be multiplied by an odd number the 


Fo prod is odd, ( by the faid 29, propoſition.) * 


herefore if in making this ſport it happeneth chat che 
even number be multiplied by your odd number, both 
the produRts ſhall be even, and conſequently the ſum 
ſhall be infallibly an even number (. by the faid 22. 
propoſition. ) But if it happen that you cauſe the odd 
namber to be multiplied by yonr odd number , that 
produ&t will be odd, and the other produc even, 
therefore the ſum of. theſe ewo produtts ſhall be ari 
odd namber, ( as Cl/avizs bath demonſtrated upon xhe 


pl , 


23, of the gth, of Zxclid,) 


Probl. 3. 


— 


A certain number of 4\ſtinfl things being propounded,” | 
to ar, poſe them in ſach an oraer, that caſting aw. . 
alwayes' the ninth , or the temth , or any other thu | 

= ſhall be aſſigned , unto a certain. number; th ſe re. 

oy maining w4) .be Tuck As were fir ft intended to be. 


teft. FD | $s F 


- This Prob'emis uſually propounded in this manner, | 
viz. fitcen Chriſtians and tifreen Turks being at yea 
in one and the ſame bip ina terribleſtorm, and the 
Pilot declaring a neceſlity of calling the one half of 
thoſe perſons 1ato the Sea, that the reſt might be. 
ſaved, they all agreed thac the perſons to be calt away 
ſhould, be fi our by lotafcer this manier, viz. the 
thirty perſons ſhouid be placed in a round torm like 4' 
Ring , avd then beginning co count ar. one of the 
2 Paſſengers ,: and , proceeding circularly, every ninth. 
0 perſon ſhould be caſt into rhe Sea, uncil of the th ty | 
perſons there remained only fifceen, The queſiionis, * 
bow chofe thirty perſors ought to be placed, that the / 
fot mighc infallibly fail upon the fitreen Twrks, and I 
not upon any of the fitzeen Chriſtian:;? For the more. 
eaſie remen:bring of the tule to.reſolye this queſtion, | 
| ſhall preſuppole the five vowels, a, e, #, o, «, to! 
ſomfie five numbers,' to wit, (a) one, (z) two, (i) 
three, (o) four, and (z) five, then will the ruleit 
ſelf be briefly comp:ehienced 1n theſe two following | 
_. :- _ | 5 


Las __ 


From: numbers aid and art, 
Nevtr will fame acpart, 


* yy Turk, # 34 jntong i 


or cyphers be Placed FT IR , 0 


"line" as as you fee; ” 
<c00000000008000000000000008 : '5 


' theninth- (or what other ſhall be affigned ) by put- 
ting a point or croſs over it, then 


rs arep acc ins ſi 0 =. afd pafſing over 
thoſe " which") 1 ſhall Have already yore Wo 


Ry. r EG 


2 Toth, e\(in-yer) 2 Chrtfins, [7 ian will) H 
Twho, 4 (in fame) 1 Chriffian, e (mn fame )- S 
Fark: 3 'e (mn &)*z Chr; ans, 4 (in pore yu 
| "The ſaving of the aid Rule, and ſuch like, e- 
periderh' npon the fubfe -"pi2; if 
" nataber of perſons be' thitty 


| That done, befin to count om the felt, and an 


1 count forward from 
that which you have marked, and place 2 Sande 
yer the next nietly ande conti vers &6 thi 


muſe ce away. and. rheodhers ie WAIKg Anal N 
| ih. -. Hence it 1s evident, .thatif.you obſerve how, I 
' thoſe cxpirs which are marked,- are.diſpoſed among( | 
thoſe which are not marked,;.you. milan - 1 
rule-for any number whatſoever. -.. - " Þ6 5 
By: tbis; ivvention. (as ſome/\do;conjecta 
famous Hiſtorian! Zoſephws the ew, | prenen s 
very ſubtilly, inthe Gave whether himſelf 
; of his Countreymen- had fled, from the furious- and 
L conquering Romans,.atibe Scige of 7otepgts, | for. _ 
 _ aid Gonnctrymen having mak -wickedly: reſolved to. 
' kilk 0neanother , rather then. yield:to their enemies; 
he atlength when no arguments that he could uſe 
KF would diflwade.them from fo horrid an at }. prevailed 
E withzb m-to execute their tropical defign by.lot ,- and 
E oy by help. of the. aforeſaid arcifice, ( as we. may. 
ſy po Chinſelf with one other perſon. only., re-- 


r galive, after the reſt were inhumanely. murs - 
ri reed to put an end to the lot, and 
thereby fave SO lives, This ſtory you may ſee + 
ar large” im''the fourteenth Chapter of -the third 
book of the py of "On of the Warrs of 
the few. Wc 


ki "Probl. + 


fa bers: ; obich PONY from. I 8 aus Fry 7 
GEreffion, according, tothe, waturat order of. namr' 
Frclm. .AS theſe, *T, @xi3, 4: 5z:6, &c.). 
"vp ing round form like a Ring ;-10 diſcover | 
F Wins numbers any one ſhall have thought upon. 


5 multitude of numbers , in; the aforeſaid 
progreſſion,” 
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"hit done, bid" 
pleaſare ; and- 
counter. touthed ( 
rao _ 


the couriter tou: 
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Foo counter G,: which being turned up will ny 
Ft - 


his, ' to wit, ma 
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the number 12, Inlike manner, if you clteem Kio | 


4d B, to:wit, : | 2 the number. 

ll rhe. counters, J0: wit , 19; ® he ſum will be | 
h -Ihem's "COUNT unto: I-24: þbeginni __ - 
ing backs, and eſteeming/ B to 
imber. thought, to. wit.7, ſo will. $ fall upon A, Y 
vpon L, 10upon K, 11 upon H; andlaftly, 12 npon. 


ber thought, > 
The-reafon of thigrule is not difficult to be appre-./ 

d, two principles being preſuppoſed, the ones} 

wy counters or things * whatſoever "8 

ing diſpoſed ordetly- one after the vther, in one con» 
tinned line , whether jt be rigbr- or circular, if you 
v:lne or name the firlt counter to be ſome number of 
unities at pleaſure, and continue to count: forward: : 
according to' the natural -order of numbers, until ! 
another number be named which falleth upon the laſt.” 


' counter; orif you imagine or name the laſt counter, 


t9-bethe ſame -anmþer of unities -a$ before you pit | 
upon'the firſt, ard 'coptinne to. count backwards unto }- 
the firſt counter; atane 11 be , 
named: at-the: end of bor ioſe s computarions : for- 
example, inheſe-gletters A-'B. C.. D. E. F. G.- 


' H. K. if theletter A be eſtcemed tobe 4, and from | 


thence you ccunt forwards anto K, according to the | 
raturs} order of numbers, the ſetter K will fall upon | 
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erinih is this,” to. wit, man 5 copnrers 
being diſpoſedin'a round manner. like 4 Rivg, if you 
| eſteem any one of thoſe counters;ro be fore, number 
þ deplete” and then'trom thir counter if you. cou 
{ | adm until you end upon che counter w iere you 
gan, the - number laſt named will 'be qu al co the 
im (of the number of: all [ the -« -counters, ehvrh of the 
{| tvnber which you' pat ue the ficſt counter : for 
J <xawple; if D. be one of ro letters placed ina cir- 
| tumſerence, and that imagining D'to be 7, you begin 
of } with it , and count: round” the whole circamference, 
d qecording to the natural progreſſion of nymbers, till 


pen 
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oe. » IE 
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te. "0: 8. 9 0 > we os 
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T0008 1s. corpoſed of. y and. 7: wake ; LE vn urily! fol |: 
vpon D,, for (.which is the number of | etrers in thy | 
circumference beſides D) being ad 
was firſt puxwpon D) :makes 16, win 7 ich . 
ded (becauſe D 'doth end as. well x 
cumference.).the ſumis x7. | 
Now thoſe two. principles flas preſu old þ it 
will, got be difficult co apprehend. che Wajen. of it th 


aforeſaid rul: mall can happen , for imagine 


upon 7, .or.the counter 6, 
e ſhall. tgach muſt KB. 


j7 


I lom me other thar precedents or ", 


Firſt \ooo ſuppoſir Ing. the counter or number = 
rocked to be the ſame wich che number Dovgheg the 
pies y” the rule will bet hen x3 1: for by , the-rule | 
given, he "ſhall bei to. ouNt og the ſame G utta 
17, putting 7 upon .G;..therefore by the ſecond pre- 
ſuppoſition the number 17 will fall upon G. _ | 

Secondly , imagine 'that he touched a connter or}. 
number following G the number thought, . a 
'L or 10. then according** to the rule adding 10, 

( the mulcitude of all the counters placed circularly) Þ 
' unto 10 or L, (the connter touched) bid bim count 
backwards unto 20 by beginning at L and eſteeming: 
Lrobe7, Now becauſe by begirining to counr at. G. 
which is /7, and proceeding to cqunt forward , the 
number- 10 will f {| apon. L, therefore by the fir 
preſuppoſed principle if we eſteem L.to be 7 and} 
count $r03., the number 16 will infallibly fall. 
upon.G, -and then the nudiber 20 ſhall alſo fall upon 
the ſame G by the i PRepony principle. m 
Li | 
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» 1 Laſtl imagine. be touched. ſome number or 
4a) 4. counter. which pon 7te number ſought, as B 
Ls 1 oc2; the ng. 10t0 2, you Arco. bid him cougr 
« 1. No dY3, be having firſt imagined 'Bro be the number 
4 | tho the 7 at OY backwards. to A, L. K. &c. 
” | Now ; FT by. beginning to! count'at B which's. 2, 
and -proceeding to count forward to C. D. &c. the 
- number, 7 fallerlf upon G, : Therefore if_one_imagine 
that G is 2, and from- Mens conne bac cwards to» - 
ine Le F. B. bc Gy eg 7 Wi 1 Fall Upon DB, 
& | the firſt pre ed principle) therefc re W 
rb froeth $0 468 and counteth towards A..'L. &c. 
or | to any afipned number, it is in effeR: a5 miich . wn hen 
| one Imagineth G to'be. 2, and counteth towards'F. 
"| B: &c: unco the faid afigned number; for each of 
the | _ thoſe compurations will end in the ſame' point; bur ir 
e | is manifeſt ( by the ſecond preſappoſed priociple\ thar 
eſteeming G to |be 2, and counting towards FE. 
 D. &c, roundthe whole circumferecce, the number 
' 12-will fall upon the ſame G, And becauſe G being 
ſuppoſed tobe 2, and counting on the ſame coaſt as 
before the number 7 falls upon B, therefore if the _ 
computation be continued on the ſame coaſt from B  . 
unto.z2, the number 12 will fall upon the ſame G. $0 
that the praQiice of chis ſport in all its Caſes | is fully de- 
J--. monſtrated, 

Note, that to the nuraber of the counter tonched, 
you may not only add the number of all the counters 
Once, (a the Rule direRs). but rxrice, thrice or more 
times, : "for example, Bbcinge touched, You may cauſe 
him to SI | I2 Or unto 22, Ort0.32, 42. &c, 
the reaſon whereof is eyidenc from the ſecond preſup- 

| Poies principle, | 
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"Let 20numbers, woboe chit, F. 2. "M 4: kb 
7 8. 9. 10, 11, 12. 13, 14. 15, 16. 17.3% 
9. /20., be weitten, upon. ivory counters, (or yo 
Want thereof, x upon, ſmall pieces of paper ) to wit, 

Qn' one counter, 2 upon another, '3. uponat 2g | 
&c. Then diſpoſe them into pairs as you. fee ;\ vis. 
pole 1and 2 co be one pair, 3 and 4 to be anghey 
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air, &c. and of theſe pairs let any one chink on. 
pars pair he pleaſerh. Thar done, you are to apo | 
bute the ſaid 2p numbers if.ranks , in the form of a 
__ ſquare, uri there be 5 nambers i in 'FogeD, and 


4. 


tho 
or ranks the ſaid numbers do bappen-to be found, wiz. 


WO £4: 0 


3 SED AED; 
[ ofwo}'rn [13; 
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in which of the ranks AB, CD, EF, GH, or.in 
which ewo of the ſaid ranks : now if he anſwer char 
the two.numbers which be firſt chought upon are in 
the firſt rank AB, then'z and 2 ſhallbe thenumbers 
thought upon, if in.the;ſecond rank CD, then gand 
10 ſhall.be-rbe numbers:thoughe, if inthe: third rank 

. EF, then 15 and 16 ſhall be che, numbers.choughr , if 
| . they.are in the fourthrank GH, then 19 and 20 ſhall 
'  bethe numbers thought; bur it be ſhall ſsy; char (che 


_ 


numbers 


and be fame rank-{ a: aforeſaid) buralſs' when they 
are in two different ranks, for 'in this latree eaſe: as 
Moon asit hath been declaredto you in'which tworranks 
the rwo numbers thought are placed , you "muſt take 
che key of the higheſt of thoſe two ranks', and de- 
ſcending in a down-righe line from the. firſt number of 
that key unto the lower of the: ſaid two ranks, you - 
ſhall chere find one of che ewo numbers thought, and 
upon the right bandof the ſecond number of the ſaid 
key ,. at-the ſame: diſtance ſideiviſe ' from” the ſecond 
number-of the key, as one of the numbers thought 
was diſtant. from the firſt number of the key ,. you 
ſhall find the other namber thought, 
For example, ſuppoſe the twa numbers thought are 
and 8, and that ir ſhalt be; declared: unto you' that 
they are jnthe firſt and fourth ranks; take then the 
key of the-higheſt of theſe two ranks, to wit, of the 
firſt, which is x and 2, and deſcending down-righe 
from 1 unto thefourth rank, you ſhall there find 8 
- bnebf the cambers-thoughr, then ſeck fide-wiſe on the | 
right handof > ( the ſecond number df the' key) a . 
number as far' ſeparated from 2, as $ is diſtant from 
z, and: you will find 7 the other number thought... 
* Again,-ſuppoſe he faich that'the numbers thoughe 
are in the ſecond andchird'ranks; take then the key of 
the ſecond rank which is 9 and 10 , and deſcending 
down. right from 9 to: the third rank , you ſhall there 
find 12 which is 'one of the numbers thovoght ;' then 
] | | ſeek 
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a5 12is from, and you halt: nd i wc is he 


- other numbs er thoughe, +. © 5+ + 
The reaſon of-this will be. apparent how's viloas 
conſideration of the placing. of the numbers accord. 
| ingro«the rules! before given, for jr 4s thereby" evidenc 
thacof the numbers coupled two by wo, there can - 
- never be found more then-one pair in one; and-the 
fame rank, and of all theother pairs 'one number is 


_ alwayes found i in one rank , and the other number” in 


another rank. +. 

Note alſo , that this ſport may; 'be pratiſed wich 
divers perſons,at.once, . and not only with 20 numbers, 
bur with any ſuch multitude of nambers which is pro- 
duced by the multiplication of any ewo'numbers which 
differ by. 1 or unity; as 36, | which is the produ@&of 5 
mukciplied by 6,and 42 which is the product of the mul. 
tiplication of 6: anid 7: 'Thar-which is chiefly *co be 
regarded is the placing of the-numbers in'ranks/ac- 
cording to the directions before given, and for-the 
more eaſie comprehending of that order , | havein 
the following Table ranked:,30 numbers in their due 
places, which being compared with the former Table, 
and well viewed, | will. be a' clearer iluſtyacion thencan 
be cx a by many words.” 
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ee jealous bub and! with their: wives, being ready to 
; "paſs by might over &'tiver , do find at the river fide 4 
beat which can carry but two perſons at once , and for 
' ſelves ever therivir at ſeveral times : the quiſtion © 
, bow thife fix perſons ſhall paſs two by two, ſo that 
wont of the three Wives maybe found in the company of | 
ont or of -rwo men unleſs hir husband be preſent. : 
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Iog__ pak in this manner, viz Firſt two women 
paſs, then one of them bringeth back the boat and re- 
paſſerh with che third woman , that done, one of the 
three women bringeth back the boat, and -ſiccing down 
upon the ground with her hasband permitteth the other 
women to paſs over to find their wives; then one of 
the faid men with his wife briogeth back the boac , and- 
placing her upon the ground , he taketh the other man 
and repaſſeth with/him; faſtly, the woman which is 
found with the three men entreth into the boat, and at 
twice gocth to fetch over the other two women, | 


| Tivo merry companions are to have equal ſhares of $ Gal- 
F- lons of Wine , which are in a veſſel containing exaftly 

| 8 Gallons , now to make this equal partition they bave 
only tWwoother enipt) veſſels, whereof owe comaineth x, 
Gallons, aud the other 3. the queſtion is how they ſhalt 
exaftly divide the Wine by the belp of thoſe three weſ» 
els only. ut; _ 

Firſt, from the veſſel which-containeth 8 gallons 
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and Paſtmes. WE 
andis fallof wine, let 5 gallons be poured into the ' 7 
empty veſlel of 5, and from.this veſſel fo filled let. 3 
be poured into the empty veſlel of three, ſo there will 
remain 2 gallons within the veſſel of 5. Then ler the 
3 gallons which" are within the veſſel of; be. poured 
into the veſſel! of 8, which will now have-6- 
within ic, thatdone, ler the'2:gallons which are in the 
veſſel of 5, be pur into the empty veſlel of 3, thenof_ 
the 6 gallons of wine which. are within the veilel of 8 
fill again the five, and from thoſe 5 pour out one gal- 
lon into the vefſe] of 3, whichwamed-only one gal- 
lon to fill it, fo there will remain exactly 4 gallons 
within the veſſel of 5, and 4 gallons within the other 
two veſſels, This queſtion may be reſolved in another 
way, bur leave that as anexerciſe to the wit of the _ 
ingenious Reader. | | 
Now albeir/at firſt fight jt may be chooght by ſome, 
that the two laſt mentioned Problems cannot be reſol- 
ved by any certain rule , butonly by many trials, yet 
dy infallible argumentation and diſcoprſe, the ſolution 
of «boſe Meptiogs may be found out orelſe the impoſ. 
- ſibility of chem, if by chance they ſhould have been 
propounded impolsible , as the moſt ingenious Gaſper 
Bacher hath manifeſted. in a' little Bookin the Frexch 
Torgue, intſtuled Prob/emes plaiſans & delebtables qus 
ſe font par les nombres, from which Book I have ex- 
traced the Contents of this Chapter. 


Soli Deo Gloria. 
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